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ნაშრომის ზოგადი დახასიათება 
 
Temis aqtualoba:
 Txilis kultura Tavisi sawarmoo da teqnikuri 
daniSnulebiT did interess iwvevda da dResac yuradRebis 
centrSia, rac upirveles yovlisa ganpirobebulia misi nayofis 
mravalmxrivi gamoyenebis SesaZleblobiT. 
 saqarTvelos gavrcelebul kaklovnebs 
Soris (kakali, Txili, nuSi) Txils saerTaSoriso bazarze 
mzardi moxmarebidan gamomdinare erT-erTi wamyvani adgili 
uWiravs. 
saqarTvelos klimaturi pirobebi Txilis gavrcelebis 
areals ar zRudavs. qarTuli Txilis samrewvelo jiSebi 
daraionebulia da mosavalic maRali xarisxiT gamoirCeva, magram 
imisaTvis rom es SesaniSnavi sawyisi kondiciebis mqone sakvebi 
produqti, xarisxis Seulaxavad miewodos gadamamuSavebel 
warmoebas da SemdgomSi momxmarebels, saWiroa pirvel rigSi 
Txilis  nedleulis pirveladi gadamuSavebis da Senaxvis 
teqnikuri operaciebis swori SerCeva da ganxorcieleba.  
 saqarTveloSi Txilis bazris struqtura Semdegnairia: 
ZiriTad Semsyidvelebad gamodian Txilis gadamamuSavebeli 
qarxnebi, romlebic ibareben nedleuls sxvadasxva mcire 
damamzadebeli punqtebidan. damamzadeblebi  mobilurad _ 
soflebSi da raionul centrebSi–adgilze axdenen Txilis 
mcire partiebis konsolidacias. Sesabamisad nebismieri didi 
partiis Sesadgenad erTiandeba Txilis mosavali romlis 
jiSuri erTferovneba SesaZlebelia iyos kidec daculi, magram 
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aRebis vadebi, Srobis da Senaxvis pirobebi gansxvavebuli. aseTi 
nedleulisagan Semdgari partia araerTgvarovania da xarisxis 
koreqtuli analizis Catareba ramdenadme gaZnelebuli rac 
saboloo produqciaze aisaxeba.  
      miuxedavad garkveuli dadebiTi tendenciebisa, zogadad 
qarTuli Txilis fasi msoflio bazarze da Sesabamisad 
xarisxic maRali ar aris. rasac (mag. 2009, 2010 wels) Sedegad 
eqsportirebul TxilSi mikotoqsinebis (aflatoqsini) 
Semcvelobis gamo, rig qveynebSi nedleulis  ganadgureba an 
ukan gamoTxova mohyva. es Cavardna upirveles yovlisa sxva 
faqtorebTan erTad, ZiriTadad imiT aris ganpirobebuli, 
(gamomdinare iqedan rom saqarTvelo awarmoebs Txilis mxolod 
nedleuls da ara mza produqcias) rom ar aris SerCeuli da 
daculi Txilis aborigenuli jiSebisaTvis damaxasiaTebeli 
jiSuri Taviseburebebidan gamomdinare, mosavlis aRebis, Srobis, 
(romelic unda ganxorcieldes siTbos da energiis minimaluri 
danaxarjebiT da nedleulis xarisxobrivi maCveneblebis 
maqsimaluri SenarCunebiT da gaumjobesebiT)  transportirebisa 
da  Senaxvis reJimebi. 
saqarTvelo evrokavSiris swrafi Setyobinebis sistemas 
RASFF (Rapid Alert System for Food and Feed) evropis samezoblo 
politikis farglebSi 2 wlis win miuerTda, rac imas 
gulisxmobs rom Tu evropis romelime qveyanam eqsportirebuli 
produqcia  (ra Tqma unda dasabuTebulad) daiwuna es 
informacia swrafi Setyobinebis formiT vrceldeba 
evrokavSiris yvela qveyanaSi. imisaTvis rom qarTul Txils 
msoflio bazarze reputacia ar Seelaxos. saqarTvelos 
mTavrobam gadadga garkveuli nabijebi am mimarTulebiT da 2010 
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wlis 1 ivlisidan, saxelmwifo kontroli ganxorcieldeba 
kvebisa da sursaTis produqtebis mwarmoebel kompaniebSi, 
romlebic eqsports evrokavSiris qveynebSi anxorcieleben.  
 Txilis mosavlis aRebis periodi saqarTveloSi ivlisis 
bolodan iwyeba da ZiriTadad agvistos II an seqtembris I 
naxevarSi mTavrdeba. rac Seexeba nadleulis Semdgom 
gadamuSavebas da realizacias, es procesi grZeldeba TiTqmis 
mTeli wlis ganmavlobaSi. Sesabamisad Txilis xarisxis 
SenarCunebis da gaumjobesebis TvalsazrisiT metad 
mniSvnelovania krefidan-gadamuSavebamde, anu Srobis da 
fermentaciis (romlis drosac ZiriTadad xdeba Txilis gulis 
kondiciebis Camoyalibeba) da gadamuSavebidan realizaciamde - 
Senaxvis periodi. isic unda aRiniSnos rom kargad gamSrali 
Txili didxans inaxeba da inarCunebs xarisxobriv maCveneblebs. 
[1, 2, 5] 
 Ggamomdinare iqedan rom sxvadasxva jiSis Txilis nayofis 
morfologiuri agebuleba (nayofis da naWuWis zoma, sisqe da 
sxva) sxvadasxvaa, aseve gansxvavebulia sakref simwifis periodSi 
gulSi tenis Semcveloba, romelic  saSualod 20-22% -dan a.u. 12 
%-mde unda iqnas dayvanili. Aamitom metad mniSvnelovani da 
aqtualuria rom saqarTvelos agroekologiur zonebSi 
gavrcelebuli Txilis ZiriTadi jiSebisaTvis (gulSiSvela, 
Svelisyura, xaWapura, anakliuri, dedoflis TiTi, nemsa, 
cxeniskbila) SemuSavdes bunebriv pirobebSi Srobis reJimebi da 
dazustdes Senaxvis optimaluri pirobebi. vinaidan Txilis 
xarisxis ganmsazRvrel parametrebze romlebicaa: Txilis 
garegani saxe, gamosavlianoba, gulis xarisxi da feri, 
tenianoba, Ddazianebuli gulis Semcveloba, Uucxo minarevebiT 
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danagvianeba, Mmavneblebis da daavadebebis arseboba da sxva. 
didi gavlena aqvs Txilis  pirveladi damuSavebis reJimis 
SerCevas da am metad mniSvnelovani teqnologiuri procesis 
sworad warmarTvas. 
 aseve mniSvnelovania Txilis SenaxvasTan dakavSirebuli 
sakiTxebi gamomdinare iqedan rom Txilis biologiuri 
Taviseburebaa zamTarSi yvaviloba, mart-aprilSi ukve 
SesaZlebelia mosavlis raodenobis pirveladi prognozireba 
(rasac  mimarTaven kidec Txilis warmoebiT dakavebuli 
warmatebuli kompaniebi mTel msoflioSi. 2008 da 2009 wels 
mosavlis prognozireba Catarda Sps `agrijorjias~ iniciativiT) 
Txils ar axasiaTebs e.w. `mewleoba~ magram iseve rogorc yvela 
sxva kulturisaTvis TxilisTvisac arsebobs xelsayreli da 
araxelsayreli (klimaturi pirobebidan gamomdinare) wlebi. 
Aamitom Txilis mosavlis Senaxvis organizeba zogjer metad 
aqtualuri xdeba, raTa mwarmoebels SesaZlebloba mieces 
SearCios nedleulis realizebisaTvis xelsayreli dro da fasi. 
amave dros prognozireba saSualebas iZleva Tavidan iqnas 
acilebuli erTis mxriv bazarze romelime wels Warbi miwodeba 
da Sesabamisad dabali fasi da meores mxriv deficiti romelic 
uaryofiTad aisaxeba bazris stabilurobaze. Aisic unda 
aRiniSnos, rom 2008-2009-2010 wlebSi saqarTveloSi bazarze 
periodebis mixedviT, Txilis fasis cvlilebis analiziT 
dafiqsirda seqtemberTan SedarebiT mart-aprilSi Txilis fasis 
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კვლევის ობიექტი და მეთოდიკა 
sanedleulo zona kvlevis obieqts warmoadgens aRmosavleT da 
dasavleT saqarTvelos agroekologiur zonebSi: kaxeTi –
gurjaanis raioni da imereTi - samtrediis raioni  sakoleqcio 
baRebidan aRebuli sxvadasxva jiSis Txilis 2008 da 2009 wlis 
mosavali. 
sacdeli jiSebi
• aRmosavleT saqarTvelodan (kaxeTi): gulSiSvela, 
Svelisyura, xaWapura, anakliuri.  
  
• dasavleT saqarTvelodan (imereTi): gulSiSvela, 
Svelisyura, xaWapura, anakliuri, nemsa, dedoflis TiTi, 
cxeniskbila. 
kvlevis mizani: Txilis aborigenuli jiSebis bunebriv pirobebSi 
Srobis reJimis dadgena, MjiSebis teqnikuri Sefaseba: 
nedleulis Seswavla meqanikuri da bioqimiuri maCveneblebis 
mixedviT, Txilis sacdeli jiSebis Senaxvisunarianobis 
Seswavla. (saerTaSoriso standartis moTxovnebis 
gaTvaliswinebiT) 
• gamosakvlevi obieqtis /Txilis/ sanedleuli bazis SerCeva. 
kvlevis amocanebiG 
• Txilis sacdeli nimuSebis krefis optimaluri vadebis 
dadgena, gavrcelebis zonalobisagan damokidebulebiT.  
• Txilis bunebriv pirobebSi Srobis optimaluri 
parametrebis Seswavla /variantebi: saburveliT da 
saburvelis gareSe/ 
• sacdeli nedleulis xarisxobrivi maCveneblebis 
cvalebadobis Seswavla moyvanis /gavrcelebis/ niadagobriv- 
klimaturi pirobebisagan da Srobis meTodebisagan 
damokidebulebiT. 
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• Ggamosakvlevi Txilis jiSebis morfologiuri, 
teqnologiuri da bioqimiuri maCveneblebis dadgena. 
/erTgvarovneba, zomebi, feri, masa, naWuWis sisqe da 
raodenoba, gulis gamosavali, gulis qimiuri Sedgeniloba/ 
• Txilis Senaxvis pirobebis dazusteba. 
• Senaxvis periodSi raodenobrivi (masis) da xarisxis 
danakargis gansazRvra jiSebis mixedviT. 
• Txilis sameurneo-teqnologiuri da kvebiT Rirebulebis 
gaumjobeseba.  
naSromis praqtikuli mniSvneloba  
• gautexavi Txilis Senaxvisunarianobis gazrda, Senaxva 
xarisxis mniSvnelovani danakargebis gareSe. 
 kvlevis mecnieruli siaxle. mdgomareobs Txilis bunebriv 
pirobebSi Srobis procesebis SeswavlaSi da am procesebis 
gavlenis dadgenaSi Txilis xarisxobriv maCveneblebze. 
 naSromis aprobacia: sadisertacio naSromis masalebi 
moxsenebul iqna mebaReobis mevenaxeobis da meRvineobis 
institutis grantis #GNSF/STO 07/8-276  ori wlis muSaobis 
Semajamebel samecniero konferenciaze 2009 w. saerTaSoriso 
samecniero konferenciaze `sursaTis uvneblobis problemebi~ 
2009 w, saq. agrarul universitetSi Catarebul doqtorantTa 
samecniero konferenciaze 2010 w, saq. agrarul universitetSi 
studenturi dReebi 2010 farglebSi Catarebul samecniero 
konferenciaze. 
Ppublikacia: kvlevis masalebis safuZvelze gamoqveynebulia 6 
samecniero Sroma.  
naSromis moculoba da struqtura   naSromi moicavs 146 nabeWd  
gverds, romelic Sedgeba Sesavlis, literaturuli mimoxilvis, 
eqsperimentuli nawilis, kvlevis meTodebis aRweris, 
eqsperimentis Sedegebis da maTi ganxilvis, daskvnis da 
gamoyenebuli literaturis 120 da eleqtronuli (saiti) 40 
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wyaros dasaxelebiT, naSromSi mocemulia  cxrili 32, suraTi 13, 




1.1 ქართული თხილის საწარმოო პოტენციალი 
 
Txilis warmoeba saqarTvelos soflis meurneobis metad 
perspeqtiuli dargia. es seqtori mniSvnelovnad gansazRvravs 
mosaxleobisa da qveynis Semosavlebis mniSvnelovan nawils, 
radgan miRebuli mosavlis moculobis sakmaod didi nawili 
saeqsporto daniSnulebas atarebs.  moyvanili Txilis mxolod 
mcire nawilis realizacia xdeba adgilobriv bazarze, Txilis 
ZiriTadi raodenoba (daaxloebiT 90%) gadamuSavdeba Txilis 
qarxnebis mier da Txilis gaSrobis, daxarisxebis da SefuTvis 
Semdeg, (Txilis an Txilis gulis) rogorc nedleulis, 
realizacia xdeba evropis da aziis qveynebSi. [10] 
 Bbolo wlebis ganmavlobaSi saqarTvelodan eqsporti-
rebuli produqciis moculobis mixedviT Txils pirveli adgili 
uWiravs. 2009 wels (soflis meurneobis saministros infor-
maciiT) 69.3 milioni dolaris Rirebulebis Txili iqna 
eqsportirebuli. rac mTliani sasursaTo eqsportis 24.3 %-s 
Seadgens.  
  Txilis ZiriTadi mwarmoebeli qveynebia TurqeTi, italia, 
espaneTi, aSS, azerbaijani da saqarTvelo. SedarebiT mcire 
moculobiT Txili safrangeTSi, rumineTSi, iranSi da 
saberZneTSi  iwarmoeba. gamoCnda axali importioric -argentina. 
Sesabamisad didia evropis bazarze arsebuli konkurencia da 
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aseT pirobebSi mkacria saerTaSoriso xarisxis standartis 
normebis dacvis moTxovnebi. saqarTveloSi Txilis maRal-
xarisxovani produqciis warmoebis erT-erTi ZiriTadi piroba, 
gamomdinare iqedan rom produqciis xarisxis amaRleba 
mniSvnelovnad damokidebulia nedleulis miRebasa da pirvelad 
gadamuSavebaze, aris mizanmimarTuli teqnologiebis SemuSaveba 
(adgilobrivi jiSebis jiSuri Taviseburebebis gaTvaliswinebiT) 
da danergva. 
Ddiagramaze (#1) asaxulia msoflio masStabiT warmoebuli 
Txilis nedleulis wili ZiriTad  mwarmoebel qveynebs Soris. 
[15] 




qarTuli Txilis warmoeba sagrZnoblad ganviTarda bolo 10-
15 wlis ganmavlobaSi, niadaguri da klimaturi pirobebi xels 
uwyobs saqarTvelos TiTqmis yvela kuTxeSi warmoebuli iyos 
maRalxarisxiani da konkurentunariani mosavali. magram 
bunebrivia  saqarTvelo msoflio bazarze Txilis warmoebis da 
gayidvis moculobiT lideri ver gaxdeba. Aamitom qarTuli 
Txilis industriis ganviTarebis pirobaa, rom qarTulma Txilma 
Tavisi niSa, xarisxis xarjze daimkvidros msoflio bazarze; 
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rom SesaZlebeli gaxdes 1 kilogrami Txilis maRali xarisxidan 
gamomdinare, ufro Zvirad gayidva vidre amas Txilis 
mwarmoebeli danarCeni qveynebi yidian. Aamis miRweva ki xarisxis 
moTxovnebis mkacri dacviT (rac Zalze realuria, radgan 
qarTuli jiSebis maRali xarisxi da saqarTveloSi Txilis 
kulturisaTvis xelsayreli garemo pirobebia) miiRweva. [14] 
Txilis warmoeba saqarTveloSi  regionebis mixedviT 
(aTasi tona) 




2000 2001 2002 2003 2004 2005 2006 2007 2008 
1 2 3 4 5 6 7 8 9 10 
imereTi 3.7 3.0 3.6 3.8 2.1 4.1 3.2 3.2 3.9 
samegrelo zemo 
svaneTi 
6.0 4.8 5.8 6.2 3.5 6.7 13.5 12.0 9.3 
guria 3.3 2.6 3.6 3.7 2.1 2.9 5.7 4.5 4.2 
danarCeni 
regionebi 
1.2 1.0 0.9 1.1 0.6 2.7 1.1 1.5 1.3 
sul 
saqarTveloSi 
14.2 11.4 13.9 14.8 8.3 16.4 23.5 21.2 18.7 
 
 
1.2 თხილის გავრცელების ზონები საქართველოში 
 
Txili tradiciul wamyvan kulturas warmoadgens saqarTve-
loSi, radgan saqarTvelos klimaturi pirobebi Txilis 
gavrcelebis areals ar zRudavs. misi samrewvelo ganviTa-
rebisaTvis arsebobs saTanado agroekologiuri baza. rogorc 
dasavleT, ise aRmosavleT saqarTvelos zonebsa da 
mikrozonebSi. arsebuli teritoriis bunebrivi pirobebis 
racionaluri gamoyenebiT, SesaZlebelia Txili kulturis 
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gavrcelebis arealis da mosavlianobis maCveneblis mkveTri 
gazrda.  
Txilis samrewvelo tipis baRi saqarTveloSi ZiriTadad 
warmodgenilia: aWaraSi, samegreloSi, guriaSi,  imereTSi da 
kaxeTSi, sadac jiSuri Sedgeniloba met-naklebad cvalebadia. 
saqarTvelos metad mravalferovan bunebriv pirobebSi erTi 
da igive jiSis sameurneo Rirebuleba erTnairi ar aris. 
raionebi, romlebic msgavsia niadagur-klimaturi pirobebiT 
gaerTianebulia Sesabamis zonebsa da qvezonebSi. samrewvelo 
mniSvnelobiT, 1990 wels gamoSvebul sasoflo-sameurneo 
kulturebis daraionebuli jiSebis katalogis safuZvelze 
rekomendirebulia Txilis jiSebi Semdeg zonebSi: [20] 
Txilis gavrcelebis sazRvrebi  da ZiriTadi jiSebi zonebis 
mixedviT 
 
zona I – gulSiSvela, xaWapura, Svelisyura, anakliuri, nemsa, 
ded. TiTi, cxeniskbila. 
zona II- gulSiSvela, xaWapura, Svelisyura, anakliuri, nemsa, 
ded. TiTi, cxeniskbila. 
zona III- gulSiSvela, xaWapura, Svelisyura, anakliuri, nemsa, 
ded. TiTi, cxeniskbila. 
zona VII – gulSiSvela, xaWapura, Svelisyura, anakliuri. 
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X – gulSiSvela, xaWapura,  Svelisyura, anakliuri, dedoflis 
TiTi. 
XI- gulSiSvela, xaWapura, nemsa, dedoflis TiTi. 
 
 
1.3 შერჩეული თხილის აბორიგენული ჯიშების დახასიათება 
 
saqarTveloSi gavrcelebuli Txilis jiSuri Semadgenloba 
sakmaod mravalferovania da ZiriTadad warmodgenilia 
adgilobrivi jiSebiT. [13] 
anakliuri 
 
 uxvmosavliani jiSia, xeze saSualo mosavali 4.5-5.5 kg-ia. 
nayofi mrgvali (21X21X19 mm) sididis, nayofis saSualo masa 2.3-
2.4 gramia. naWuWis sisqe 1.0-1.1 mm.  
gulSiSvela 
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uxvmosavliani jiSia. xeze saSualo mosavali 5-7 kg-s Seadgens. nayofi 
momrgvalo formisaa, saSualo sididis _ 19X18X1.6 mm, naWuWi saSualo 






uxvmosavliani jiSia.  xeze saSualo mosavali 7-9 kg. nayofis sidide 
(2.5X1.8X1.6 mm). naWuWi Txeli 1.0-1,.2 mm. jiSi gamoirCeva originaluri 
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damamtverianebeli jiSia.  xeze saSualo mosavali 5-7 kg-s nayofi 
momrgvalo formis, saSualo sididis (1.9X1.8X1.6 mm), naWuWis sisqe 0.7-0.8 sm,. 






 uxvmosavliani jiSia. TiToeul xeze saSualo mosavali 6,.5-7,.5 kg-ia. 
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 uxvmosavliani jiSia, damamtverianebeli, xeze saSualo mosavali 5.4-5.7 
kg-s Seadgens. nayofi msxvilia, sidide _ (1.9X2.2X1.9 mm), masiT 2.5-2.7 grami;. 






 uxvmosavliani jiSia. xeze saSualo mosavali 5-6 kg-s Seadgens. 
nayofis sidide (22X16X12 mm). saSualo masa 1.5-1.6 grami, naWuWi 
saSualo sisqisaa. 1,1 mm. 
 
 
1.4. თხილის კვებითი და ტექნიკური ღირებულება 
 
 Txils didi mniSvneloba eniWeba, rogorc sakonditro,  
aseve samkurnalo –profilaqtikur, teqnikur da parfiumerul 
warmoebaSi. Txilis nayofi Seicavs cilebs, cximebs,  
naxSirwylebs,  adamianis srulfasovani kvebisaTvis da 
janmrTelobisaTvis mniSvnelovan da saWiro vitaminebs da 
mineralebs.  100 grami Txilis guli saSualod 584 kalorias 
iZleva, Txilis zeTs iyeneben parfiumeriaSi, medicinasa da 
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kvebis mrewvelobaSi. masSi gaxsnili vitaminebi advili 
SesaTvisebelia adamianis organizmisaTvis da ar Seicavs 
qolesterins. Txilis zeTi SedgenilobiT uaxlovdeba qacvis 
zeTs, igi adviladSrobadia da fers ar icvlis, ris gamoc 
gamoiyeneba laqsaRebavebis warmoebasa da ferweraSi. Txilis 
mSrali gulisagan mzaddeba fqvili, romelic bavSvTa sakvebi 
produqtebis damzadebaSi gamoiyeneba. MTxilisgan uamravi 
maRali kvebiTi Rirebulebis da maRalkaloriuli produqtis 
damzadebaa SesaZlebeli. [67, 120] 
 
gadamuSavebuli Txilis gulis asortimenti 













Txilis guli (kaniT) blanSirebis da moxalvis 
gareSe,  danagvianeba minarevebiT dasaSvebia 0,5%, 
aramTliani (dazianebuli) gulis Semcveloba-3% 
mTliani guli   9 – 14 mm 
teni – ara umetes 8% 
cila- 14% 
cximi - 65% 
naxSirwylebi - 15% 
TxilisaTvis damaxasiaTebeli. 
Txilis mkveTrad gamoxatuli aromati 




zeTis, fqvilis, kanfetis, Sokoladis warmoeba. 
vakuumSefuTva maqs. 12,5. kg 
ara umetes 16-180С. qarxnuli SefuTviT, mkveTri 
sunis nivTierebebisagan moSorebiT. 
Senaxvis vada -6 Tve. 
 















moxaluli Txilis guli, blanSirebuli, feri-
kremisferi. (kanis narCenebis arseboba daiSveba 
mxolod mcire raodenobiT) 
mTliani guli   9 - 14 mm 
teni–araumetes 2,5% 
cila- 14% 
cximi - 65% 
naxSirwylebi - 15% 
damaxasiaTebeli moxaluli TxilisaTvis 
Txilis mkveTrad gamoxatuli aromati  
zeTis, fqvilis, nayinis, kanfetis Sokoladis 






vakuumSefuTva maqs. 12,5. Kkg 
ara umetes 20 0С. haeris tenianoba 65%, qarxnuli 
SefuTviT, mkveTri sunis nivTierebebisagan 
moSorebiT. Senaxvis vada -6 Tve. 
 


















Txilis moxaluli guli-naxevrebi 
feri: Ria-kremisferi, Ria-yavisferi 
teni – ara umetes 2,5% 
cila – 14% 
cximi – 65% 
naxSirwylebi  – 15% 
damaxasiaTebeli moxaluli TxilisaTvis 
Txilis mkveTrad gamoxatuli aromatic 
Sokoladis, kanfetebis, tortebis, 
funTuSebis, namcxvrebis, nayinis warmoeba 
vakuumSSefuTva maqs. 12,5 kg 
inaxeba qarxnuli SefuTviT ara umetes 18оС 
haeris tenianoba 65%, mkveTri sunis 
nivTierebebisagan moSorebiT.  
Senaxvis vada – 6 Tve 
 




















Txilis guli TermodamuSavebis Semdeg 
daWrilia Cxirebis formaze,  
feri: TeTridan - Ria kremisferamde 
teni – ara umetes 6,5% 
cila – 14% 
cximi – 65% 
naxSirwylebi – 15% 
damaxasiaTebeli moxaluli TxilisaTvis 
Txilis mkveTrad gamoxatuli aromatic 
Sokoladis, kanfetebis, tortebis, 
funTuSebis, namcxvrebis, nayinis warmoeba. 
vakuumSefuTva maqs. 4,5 kg 
inaxeba qarxnuli SefuTviT ara umetes 18оС 
haeris tenianoba 65%, mkveTri sunis 




Txilis guli (firfitebi ) 
 
 
















Txilis guli TermodamuSavebis Semdeg 
daWrilia firfitebad sisqiT-0,7mm, 
feri: TeTridan Ria kremisferamde. 
teni – ara umetes 6,5% 
cila – 14% 
cximi – 65% 
naxSirwylebi – 15% 
damaxasiaTebeli moxaluli TxilisaTvis 
Txilis mkveTrad gamoxatuli aromati. 
Sokoladi, kanfetebis, tortebis, 
funTuSebis, namcxvrebis, nayinis warmoeba. 
vakuumSefuTva maqs 4,5 kg 
inaxeba qarxnuli SefuTviT ara umetes 18оС 
haeris tenianoba 65%, mkveTri sunis 
nivTierebebisagan moSorebiT.  
Senaxvis vada – 6 Tve 
 





















Txilis moxaluli da danawevrebuli, guli 
dafaruli SaqriT 
moxalvamde 2-4mm moxalvis Semdeg SaqarTan 
erTad 3-5mm, (a. u. 5%,)  5mm meti (a. u. 5%) 
teni – ara umetes 2,5% 
cila - 8,1% 
cximi - 33,5% 
naxSirwylebi - 55% 
damaxasiaTebeli moxaluli TxilisaTvis, 
SesaZlebelia dakravdes karamelizebuli Saqris 
gemoc. 
Txilis mkveTrad gamoxatuli aromati 
Sokoladis da Sokoladis pastis, kremis, 
biskvitebis, nayinis danamatad. 
vakuumSefuTva maqs 6,25 kg qarxnuli SefuTviT 
0оС-18оС haeris tenianobiT 65%. 
 
 




















Txilis guli moxaluli da danawevrebuli 
2-4mm, 4-6mm, 5-7mm 
 
teni – ara umetes 3,5% 
cila - 14% 
cximi - 65% 
naxSirwylebi - 15% 
damaxasiaTebeli moxaluli TxilisaTvis 
Txilis mkveTrad gamoxatuli aromati. 
nayinis, kanfetis, Sokoladis, sakonditro 
glazuris, orcxobilas, namcxvris, iogurtis, 
miusles dasamzadeblad.. 
vakuumSefuTva maqs 12,5 kg . 
qarxnuli SefuTviT araumetes 20оС haeris 
tenianobiT 65%. mkveTri sunis nivTierebebisagan 
moSorebiT.  
Senaxvis vada – 6 Tve. 
 





















Txilis guli moxaluli da daqucmacebuli. 
0,1-2mm 
 
teni – ara umetes 3,5% 
cila - 14% 
cximi - 65% 
naxSirwylebi - 15% 
damaxasiaTebeli moxaluli TxilisaTvis 
Txilis mkveTrad gamoxatuli aromatic 
nayinis, kanfetis, Sokoladis, sakonditro 
glazuris, orcxobilas, namcxvris, iogurtis, 
miusles dasamzadeblad. 
vakuumSefuTva maqs. 1,5 kg 
qarxnuli SefuTviT araumetes 20оС haeris 
tenianobiT 65%.mkveTri sunis nivTierebebisagan 
moSorebiT.  
Senaxvis vada – 6 Tve. 
Txilis pasta 
 

















Txilis gulis masa. feri muqi kremisferi 
teni ara umetes 2,5% 
cila - 14% 
cximi - 65% 
naxSirwylebi - 15% 
damaxasiaTebeli moxaluli TxilisaTvis 
Txilis mkveTrad gamoxatuli aromati. 
nayinis, kanfetis, Sokoladis, sakonditro 
glazuris, orcxobilas, namcxvris, iogurtis, 
karamelis warmoeba. 
qarxnuli SefuTviT araumetes 1,5 kg 
20оС haeris tenianobiT 65%.mkveTri sunis 
nivTierebebisagan moSorebiT.  
Senaxvis vada – 3 Tve 
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1.5 თხილის ქიმიური შემადგენლობა 
(ზოგადი მიმოხილვა) 
1.5.1 კაკალნაყოფიანი კულტურების ნაყოფის უჯრედის სტრუქტურა 
 
kakalnayofiani kulturebis nayofis ujredis struqtura 
sxvadasxva mcenareSi sxvadasxvanairia, magram saerTo 
maxasiaTebelia is rom ujredis kedeli Txelia, gluvi 
zedapiriT, mezobeli ujredebis SeerTebis adgilze ki msxvili 
ujredSorisebia ganTavsebuli, ujredi Seicavs protoplazma-
eleoplazmas, aleironis marcvlebs, birTvs, plastidebs da 
zogjer saxameblis marcvlebs, mJavebs,  marilebs da sxva 
CanarTebs. 
kakalnayofiani kulturebis nayofi Seicavs cximebis 
mniSvnelovan raodenobas, cximis didi raodenobiT Semcveli 
nayofis ujredis aleironis marcvlebi mrgvalia, 
dabalzeTianebSi ki kuTxuri. rac ufro zeTovania nayofi, miT 
gamWvirvalea misi ujredebi.  
aleironis marcvlebi Sedgeba ZiriTadad nivTierebebisagan 
romelic warmoadgens garsiT dafarul kristaloidebs da 
globoidebs. kristaloidebi ujredis gamokristalebuli 
cilovani nivTierebaa, globiodebi ki Sedgeba fosforuli 
naerTebisagan. miuxedavad imisa rom cximis Semcveli mcenareebi 
miekuTvnebian sxvadasxva botanikur ojaxs da axasiaTebT 
sxvadasxva fiziologiur-qimiuri niSnebi, maTi nayofi zogadad 
erTnairi Sedgenilobis aris-Seicaven cilebis da cximebis did 
raodenobas da naxSirwylebis mcire raodenobas, nayofis 
qimiuri Sedgeniloba ganpirobebulia mcenaris jiSuri 
TvisebebiT, zrdisa da ganviTarebis pirobebiT, geografiuli 
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gavrcelebis zoniT, fiziologiuri mdgomareobiT (simwifis 
xarisxi) defeqturobiT da sxva.  
Txilis nayofisQqimiuri Semadgenloba icvleba jiSis, 
adgilmdebareobis, niadagur-klimaturi pirobebis gavleniT. 
Seicavs maRali kvebiTi Rirebulebis mqone nivTierebebs: cxims, 
cilas, naxSirwylebs, vitaminebs, mineralur nivTierebebs 
fermentebs, saRebav nivTierebebs da sxva. [24, 81, 107] 
 
 
1.5.2 ცხიმის წარმოშობა და გარდაქმნის პროცესი მცენარის ნაყოფში 
 
cximis warmoqmnis procesi nayofSi mimdinareobs mkacrad 
gansazRvrul da amasTan erTad xangrZliv vadebSi, dawyebuli 
yvavilobis damTavrebidan – nayofis srul  damwifebamde. 
mcenareul ujredSi mimdinare yvela sinTezuri procesis 
pirvelad wyaros warmoadgens reaqcia, romlis drosac 
mimdinareobs naxSirorJangis da wylis SeTviseba, ris Sedegadac 
warmoiqmneba naxSirbadovani naerTi. aRniSnuli procesi 
dakavSirebulia sinaTlis energiis fiqsaciasTan, romelic 
gardaiqmneba qimiur energiad. Sedegad mimdinareobs organuli 
naerTebis warmoqmnis fotoqimiuri procesi, anu fotosinTezi.  
 cdebiT dadasturebulia rom cximebis dagrovebas mohyveba 
glukozis Semcireba, cximis warmoqmnis procesi SesaZlebelia 
gamoxatuli iqnas qvemoT moyvanili sqemiT, romelic saerToa 
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                 glicerini 
glukoza                                                     cximi                                                                                 
            
           najeri cximovani mJavebi     ujeri cximovani mJavebi 
 
sxvadasxva mkvlevaris mier cximis warmoqmnis procesis 
detaluri SeswavliT dadasturda rom kulturebis nayofSi 
cximis warmoqmna iwyeba nayofis ganviTarebis ara pirvelive 
dReebidan. pirveli ori kviris ganmavlobaSi nivTierebebi 
ixarjeba nayofisa da ujredis garsis Senebaze da mxolod 10-15 
dRis Semdeg iwyeba sakuTriv cximis warmoqmna. [30, 59, 62] 
 nayofis mier cximis dagrovebis periodSi nayofis 
saboloo damwifebamde cximis Sedgeniloba icvleba, cximovani 
mJavis warmoqmnis pirvel stadiaSi warmoiqmneba umetesad najeri 
cximovani mJavebi, ujeri cximovani mJavebidan ki pirvel rigSi 
warmoiqmneba oleinis da sxva erT ormagkavSiriani mJavebi, 
mogvianebiT nayofis simwifis moaxlovebasTan erTad ujeri 
cximovani mJavebis Semcveloba izrdeba emateba linolis, 
linolenis da sxva mJavebi. dadgenilia rom ujeri cximovani 
mJavebi warmoiqmneba najeris xarjze. 
bunebrivi cximis warmoqmnis dros glicerini yovelTvis 
ierTebs sam molekula cximovan mJavas da gamoyofs wyals, 
reaqcia mimdinareobs ferment lipazas monawileobiT, cximis 
warmoqmnis ukanasknel stadias warmoadgens trigliceridis 
warmoqmnis stadia romelic mimdinareobs cximovani mJavis 
TandaTanobiTi  SeerTebiT, cximis warmoqmnis es ukanaskneli 
stadia damokidebulia garemo areze, dakvirvebebma daadastura 
rom nayofis Camoyalibebis da damwifebis sawyis stadiaSi 
rodesac masSi wylis Semcveloba maqsimaluria, Tavisufali 
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cximovani mJavac maqsimaluri raodenobiTaa, magram 
damwifebasTan erTad tenianobis Semcirebis paralelurad 
Tavisufali cximovani mJavebis Semadgenloba klebulobs da 
minimumamde dadis, glicerinisa da cximovani mJavis sinTezis 
arsebiT pirobas warmoadgens aris koncentracia. 
rac Seexeba  hidrolizis reaqcias, vinaidan cximis Semcvel 
nayofSi JangbadiT Raribi nivTierebis cximis da cximovani mJavas 
gardaqmna (10-11,3%) warmoebs JangbadiT mdidar nivTierebad 
glukozad (50-53%). amitom gardaqmnis procesSi  xdeba Jangbadis 
didi raodenobiT STanTqma.  Jangvis reaqcia warmoadgens 
egzoTermul reaqcias 9100 kaloriis warmoSobis unaris mqone 
nivTiereba cximi gardaiqmneba 4100 kaloriis nivTiereba-
glukozad, ris Sedegac Tavisufldeba 5000 kaloria siTbo. 
Saqrebis warmoqmnel ZiriTad wyaros warmoadgens ujeri 
cximovani mJavebi. [49, 53] 
mcenareSi cximis warmoqmnis procesis Sesaxeb daskvnis 
saxiT SeiZleba iTqvas. 
1. mudmivi garemo pirobebSi yovel saxeobas aqvs unari 
gamoimuSaos erTnairi Sedgenilobis cximi, rac 
warmoadgens am saxeobis fiziologiur-qimiur niSan 
Tvisebas 
2. yovel saxeobas axasiaTebs iseTive niSan Tvisebebi 
rogoric masTan genezisurad axlomdgom saxeobebs 
erTmaneTTan axlomdgom saxeobaTa nayofSi Semavali 
cximebis Semadgenloba Semdgaria msgavsi cximovani 
mJavebis gliceridebisagan. 
3. garemo pirobebis Secvlis dros yoveli saxeobis 
cximis Semadgenloba icvleba imgvarad, rom saxeobis 
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Crdilo zonebisaken gadaadgilebis SemTxvevaSi, 
Semadgenel cximebSi matulobs ujer cximovan mJavaTa 
raodenoba. 
4. yoveli saxeoba Tavisi evoluciur ganviTarebaSi 
cximis Sedgenilobas icvlis garkveuli 
kanonzomierebiT, gliceridebis ZiriTadi birTvi rCeba 
ucvleli, mas emateba naklebad najeri gliceridebis 
raodenoba. 
5. fiziologiur-qimiuri niSan-Tvisebebi exeba ara marto 
cximebs aramed sxvadasxva nivTierebis kombinaciebs 
mag. cila-cximi Tu es kombinaciebi mudmivia, 
6. klimatur faqtorTa Sexamebas garkveuli gavlena aqvs 
nayofis qimiur Sedgenilobaze, Tu ki kultura 
izrdeba erT gansazRvrul klimatur pirobebSi 
xangrZlivi periodis ganmavlobaSi da Semdeg xdeba 
misi gadatana axal klimatur pirobebSi, nayofis 
elementaruli Sedgeniloba ar rCeba igive, 
Semadgeneli nivTierebis odenobrivi fardoba icvleba 
radgan najeri da ujeri cximovani mJavebis 
raodenobrivi Sefardebis Secvla Tavis mxriv iZleva 
cximis axal Tvisebas. 
  ama Tu im cximisaTvis damaxasiaTebeli yvela cximovani 
mJava nayofSi warmoiqmneba misi damwifebis pirvelsave stadiaSi 
magram maTi odenobrivi Sefardeba ar aris erTnairi, nayofis 
ganviTarebis sxvadasxva fazaSi sxvadasxva cximovani mJava 
gansxvavebuli raodenobiT  grovdeba, maTi warmoqmna wesrigdeba 
ganaTebis, temperaturuli ryevis da sxva pirobebis SexamebiT, 
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garegani faqtorebis cvalebadoba ganapirobebs nayofSi 
saTanado cximovani mJavebis warmoqmnas. 
Nnayofis Semadgeneli nivTierebebis mniSvnelovani nawili  
cximTan iZleva koloidur xsnars, zogi ki qmnis meqanikur 
narevs. yvela am nivTierebas SeiZleba ewodos cximis 
Tanamgzavri nivTierebani romelic iyofa or jgufad: I 
lipiduri xasiaTis da II aralipiduri xasiaTis nivTierebani.  
lipidebs miekuTvneba sakuTriv cximebi, cvili, rTuli 
eTerebi, saRebavi nivTierebani, fosfatebi, sterinebi da sxva. 
nayofSi Semavali aralipiduri xasiaTis nivTierebebia: 
cilebi, naxSirwylebi glukozidebi, alkaloidebi, mineraluri 






cximi C3H5RCOOH romelic lipidebis saxeliTacaa cnobili 
warmoadgens samatomiani spirtis glicerinis da umaRlesi rigis 
cximovani mJavebis rTul eTers (trigliceridebi). cximovani 
mJavebi iseve rogorc aminomJavebi, arsebobs romelTa 
sinTezirebac organizms TviTon SeuZliaT da Seucvleli 
romlebic aucileblad miRebuli unda iqnas sakvebidan. aseTebia 
mag. linolis da linolinis mJavebi. romlsac TavianTi 
Tvisebebis gamo vitaminebsac akuTvneben. 
cximebi Cveulebriv Sedgeba naxSirbadisagan, Jangbadisa da 
wyalbadisagan, damatebiT Seicavs azots an fosfors an orives 
erTad. Tu cximis elementarul Sedgenilobas SevadarebT 
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naxSirwylebis da cilebis elementarul Sedgenilobas. (cxr#2) 
Cans rom cximi yvelaze naklebad daJanguli naerTia da amitom 
sruli daJangvis SemTxvevaSi (CO2,  da H2O –mde) cximi gamoyofs 
siTbos yvelaze did raodenobas (9500 kaloria) naxSirwylebi 
4100 da cila 5500 kalorias) 
nivTierebaTa elementaruli Sedgeniloba % 
cxr #2                                                             
Eelementebi Gganz. cximSi naxSirwylebSi cilaSi 
1 2 3 4 5 
C   (naxSirbadi) % 76-79 44 53 
H    (wyalbadi) % 11-13 6 7 
O    ( Jangbadi) % 10-12 49 23 
N    (azoti) % - - 16 
S    % - - 1 
 
cximis, rogorc sakvebi nivTierebis roli misi e.w. 
srulfasovnebiT gamoixateba, rac ganisazRvreba imiT Tu 
rogoria misi SeTvisebadoba, lipoidebis Semcveloba da romeli 
mJavebi Sedis molekulaSi. cximis SeTvisebadoba damokidebulia 
misi lRobis temperaturaze rac ufro maRalia cximis lRobis 
temperatura, miT ufro Znelad SeiTviseba igi adamianis 
organizmis mier, didi mniSvneloba aqvs agreTve imas Tu romeli 
cximovani mJavebi Sedis, cximi wyaroa cximSi xsnadi A,D,E,K 
vitaminebis, xolo Tu molekulaSi linolis da linolinis 
mJavebia igi advilad SeiTviseba am mJavebiT ki mcenareuli 
cximia mdidari. 
dReisaTvis cnobilia 800-ze meti cximovani mJava, romlebic 
iyofian or jgufad maTi fizikur –qimiuri Tvisebebis mixedviT: 
najeri- wyalbadis atomebi Sedis naxSirbadis atomebze orjer 
meti raodenobiT, molekulaSi  ormagi kavSirebis gareSe, 
bunebaSi gavrcelebuli cximovani mJavebidan yvelaze 
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mniSvnelovania 10 maTgani: kaprinis 10:0, laurinis 12:0, miristini 
14:0, palmitini 16:0,   stearinis 18:0,  oleinis 18:1, linolis 18:2,  
linolinis 18:3,  araxidis 20:0, araxidinis 20:4.  
cximovani mJavebis saerTo qimiuri Tvisebebi: cximovani 
mJavebis Tvisebebi damokidebulia maTi Semadgeneli – 
karboqsili jgufis da radikalis Tvisebebze. vinaidan cximSi 
Semavali umetesi cximovani mJavebi erTfuZiania, amitom 
karboqsilze damokidebuli Tvisebebi yvela mJavas erTnairi aqvs. 
karboqsili Seicavs wyalbadis atoms, romelsac axasiaTebs 
ionis saxiT gamoyofis unari amitom cximovan mJavebs aqvT mJave 
reaqcia. [63, 86] 
vinaidan cximSi arsebuli mJavebis umetesoba erTfuZiania, 
amitom gansxvaveba maT TvisebebSi, damokidebulia naxSirwyal-
badovani radikalis  agebulebasa da mis najerobaze. radikalis 
sidideze damokidebulia mJavas fizikuri Tvisebebi (dnobisa da 
duRilis temperatura, xsnadoba da sxva). najeri radikali 
iZleva naklebad aqtiur mJavas, ujeri radikali ki iseT mJavas 
romelzedac advilad moqmedebs damJangvelebi, aRmdgenelebi da 
sxva nivTierebebi. 
       najeri cximovani mJavebi moipoveba rogorc mcenareul, 
ise cxovelur cximebSi. kakalnayofiani kulturebi ZiriTadad 
Seicaven palmitinis da stearinis mJavebs.  
palmitinis mJava CH3 (CH2)14OOH   moipoveba TiTqmis yvela 
mcenareul da cxoveluri warmoSobis cximSi, metia cxovelurSi 
Tumca mas zogierTi mcenareuli cximic didi raodenobiT 
Seicavs (palmis zeTi) palmitinis mJavis miReba SeiZleba mxolod 
iseTi cximebidan, romlebic ar Seicavs sxva masTan axlo mdgom 
cximovan mJavas (mag. stearinis) 
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   stearinis mJava  CH3 (CH2)16OH   palmitinis mJavis msgavsad 
metadaa gavrcelebuli cxovelur da mcenareul cximebSi, sufTa 
saxiT misi miReba SeiZleba naxSirbadis 18 atomis Semcvel 
ujeri oleinis mJavas hidrirebiT. 
 Uujeri cximovani mJavebidan kakalnayogiani kulturebis 
nayofis SemadgenlobaSi didi raodenobiT aris: oleinis, 
linolis, linolenis mJavebi. 
 Ooleinis mJava (CnH2n-2O2 homologiuri rigi)–ujeri 
cximovani mJavebidan yvelaze ufro metad gavrcelebuli mJavaa, 
mcenareul cximebSi oleinis mJavas TiTqmis yovelTvis Tan 
sdevs sxva ujeri cximovani mJavebic kerZod linolis da 
linolenis mJavebi. Ooleinis mJava advilad iJangeba haeris 
JangbadiT muqdeba da nawilobriv iSleba. 
Llinolis mJava (CnH2n-4O2 homologiuri rigi) farTodaa 
gavrcelebuli rogorc mcenareul ise cxoveluri warmoSobis 
bunebriv cximebSi, Cveulebriv linolis mJava yovelTvis 
moipoveba oleinis mJavasTan erTad mxolod iSviaTi SemTxvevaa 
rom Txevad mcenareul cximebSi linolis mJava ar moipovebodes. 
Llinolenis mJava (CnH2n-6O2 homologiuri rigi))   aRdgeniT 
linolenis mJava gadadis stearinis mJavaSi mas aqvs dautotavi 
18 naxSirbads atomisagan Semdgari jaWvi sami ormagi kavSiriT, 
linolenis mJavis daJangvis Sedegad miiReba erTi molekula 
propionis mJava ori molekula malonis da erTi molekula 
azelanis mJava. [88, 147] 
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1.5.4 ცვილი, სტერინები, საღებავი ნივთიერებები, ფოსფატიდები 
 
cvili cximebisagan gansxvavebiT warmoadgens erTatomiani, 
zogjer or an mravalatomiani milekuluri spirtis (mxolod 
ara glicerinis) da maRalmolekuluri mJavas rTul eTers. 
garda eTerebisa cvilSi Sedis Tavisufali mJavebi, alkoholi, 
naxSirwyalbadi da sxva nivTierebani. cximovani mJavebidan 
cvilSi Sedis rogorc cximSi Semavali mJavebi, ise ufro 
maRalmolekuluri mJavebic, cvili umTavresad mcenaris 
zedapirul nawilebSia, medegia meqanikuri da qimiuri 
zemoqmedebis mimarT, icavs mcenares wylis zedmeti aorTqlebisa 
da sxvadasxva garemo faqtorTa zemoqmedebisagan, Znelad iSleba 
tenisa da sinaTlis gavleniT da ewinaaRmdegeba baqteriebis 
moqmedebas. 
mcenareebSi cvili moipoveba foTlis, yvavilis, nayofis 
zedapirebze da sxva nawilebSiac. Mmcenaris aRniSnuli nawilebi 
dafarulia cvilis metad Txeli feniT da teqnikuri mizne-
bisaTvis gamouyenebelia.         
Ffisebi moipoveba mxolod mcenaris kansa da naWuWSi, misi 
Semcveloba mcirea, fisis SedgenilobaSi Sedis naxSirwyal-
badebi, terpenebi da mJavebi. 
sterinebi cximebis (rogorc mcenareulis, ise cxoveluris) 
mudmiv Semadgenel nawils warmoadgens, erTatomiani cikluri 
ujeri spirtebi e.w. sterinebis (Sedis cximis gausapnavi nawilis 
SemadgenlobaSi)  farTod gavrceleba maT didi fiziologiuri 
mniSvnelobiT aris ganpirobebuli. Ddadgenilia rom cxoveluri 
organizmis ganviTareba sterinebis gareSe SeuZlebelia.  
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sterinebi aris rogorc cxoveluri warmoSobis-zoosterini 
ise mcenareuli warmoSobis – fitosterini, romelic erTmaneTis 
msgavsi nivTierebebia, mxolod calkeuli warmomadgenlebi 
gansxvavdebian erTmaneTisagan kristaluri formiT, dnobis 
temperaturiT da sxva maCveneblebiT. 
cxoveluri sterinebidan yvelaze metad gavrcelebulia 
qolesterini, mcenareuli sterinebidan ki sitosterini, orives 
aqvT erTnairi elementaruli Sedgeniloba C27H46O, warmoadgens 
erTatomian meorad alkaloids, najeri policikluri 
naxSirwyalbadebis nawarmoebs. 
mcenareebSi sterinebi moipoveba glukozidebis an maRali 
rigis cximovani mJavebis eTerebis saxiT mcenaris nayofSi 
Semaval cximebSi maTi raodenoba meryeobs 0,15-1,5 %-mde. 
saRebavi nivTierebebi mcenareul cximebSi ufro meti 
raodenobiT moipoveba vidre cxovelurSi, mcenareuli saRebavi 
iyofa or jgufad: 1) protoplazmis pigmentebad-plastidebis 
pigmentebad, romlebic dakavSirebulia ujredis plazmasTan 
(qlorofili, karotini, qsantofili  da 2) protoplazmis gareSe 
pigmentebad romelic gamoyofilia plazmis mier da 
lokalizebulia nayofis gulsa da garsSi, saRebavi nivTierebebi 
advilad iSleba damJangvelebiT, haeris JangbadiT, sinaTlis 
moqmedebiT, maRali temperaturiT, razedac aris damyarebuli 
cximebis gauferuleba. 
mcenareSi fosfori imyofeba fosformJavas narCenis saxiT, 
mcenaris nayofSi fosfatidebi (lipoiduri xasiaTis fosforis 
Semcveli nivTiereba) raodenoba 0,25-2% -mde meryeobs. 
qimiuri SedgenilobiT fosfatidebi axlo dgas sakuTriv 
cximebTan da praqtikaSi isazRvreba cximebTan erTad e.w. nedli 
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cximis saxiT, hidrolizis Sedegad miiReba cximovani mJava an 
maTi nawarmoebi. 
fosfatidebi warmoadgenen yvela ujredis arsebiT 
komponents, mcenareul produqtebSi fosfatidebi ar moipoveba 
didi raodenobiT, magram aqac farTod aris gavrcelebuli, 
umetesad iseT organoebSi moipoveba, romelsic damokidebulia 
cxovelmoqmedebasTan, saxeldobr TeslSi, sadac umetesad 
CanasaxSi imyofeba. es faqti  amtkicebs mis did mniSvnelobas, 
vinaidan fosfatidebi warmoadgenen karg emulgatorebs, maTi 
saSualebiT xdeba protoplazmis koloduri mdgomareobis 
gamagreba. fosfatidebi mniSvnelovan rols  asruleben ujredis 
SigniT mimdinare procesebis msvlelobaSi, Sedis ujredis 
garsis SemadgenlobaSi da aZlevs mas gansazRvrul Tvisebas, 
razedac damokidebulia garsis gamtarunarianoba, ujredis 
SigniT mimdinare osmosuri procesebis mimarTuleba da 





cilovani nivTierebebi maTi fiziologiuri mniSvnelobis 
mixedviT SeiZleba daiyos or jgufad: plazmis cilebad, 
romelic Sedis cxovelmoqmedi protoplazmis SedgenilobaSi da 
marag cilebad romelic warmoadgens nayofis marag nivTierebas.  
cila (proteini) ujredis protoplazmis ZiriTadi 
Semadgeneli nawilia, igi Seicavs 20%-mde mSral nivTierebas 
romelSic 15—18 % cilebs ukavia mSral nivTierebaze 
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gadaangariSebiT. aseve yvela ZiriTadi fermenti da hormoni 
cilaa. 
cila rTuli bunebis qimiuri nivTierebaa misi zusti 
formula dRemde dadgenili ar aris, cnobilia rom misi 
molekula aminomJavebisagan Sedgeba romelTa raodenoba 30-ze 
metia da cilis molekulaSi maTi ganlagebis sxvadasxvaobis 
gamo aTiaTasobiT sxvadasxva cila warmoiqmneba, cilis 
molekuluri masa milionze metia. 
aminomJavebi dabalmolekuluri azotovani nivTierebebia da 
mis molekulaSi erTi an ori NH2COOH jgufia, adamianis 
organizms unari Seswevs moaxdinos sxvadasxva aminomJavadan 
saWiro aminomJavis sinTezi, magram arsebobs iseTi aminomJavebi 
romlebic adamianis organizmSi ar sinTezirdeba da saWiroa 
maTi miReba mza saxiT sakvebTan erTad, maT Seucvleli 
aminomJavebi ewodebaT esenia: arginini, valini, histidini, 
izoleicini, leicini, lizini, meTionini, treonini, triftofani, 
fenilalanini. bolo periodSi Seucveleli standartuli 
aminomJavebis rigSi Tvlian selenocisteins.  
bunebaSi gavrcelebuli cilebi or jgufad iyofian 
srulfasovani da arasrulfasovani. Tu cilis molekulaSi 
aTive Seucvleli aminomJavaa igi srulfasovania, Tu erTi mainc 
aklia arasrulfasovani. 
   zogadad iTvleba rom mcenareuli cilebi umetesad 
arasrulfasovania, radgan mcire raodenobiT Seicaven Seucvlel 
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1.5.6. ნახშირწყლები 
 
nayofSi organul nivTierebaTa mniSvnelovan masas qmnian 
naxSirwylebi, romelic mcenareSi fotosinTezis gziT grovdeba. 
      mcenareuli naxSirwylebi biologiuri TvalsazrisiT 
iyofa sam did jgufad: 
 I jgufia moZravi naxSirwylebi, romlebSic Sedis mono, di 
saqaridebi, koloiduri tipis polisaqaridebi-deqstrinebi, 
peqtinis nivTierebis nawili (wyalSi xsnadi) da saxamebeli. 
 II jgufia mcired moZravi naxSirwylebi, romlebic 
mobilizirdeba, mxolod sxva naxSirwylebis ararsebobis 
SemTxvevaSi. naxSirwylebi Seadgens ujredis kedlis Semadgenel 
nawils. aseTi naxSirwylebis jgufs ekuTvnis. hemicelulozebi 
(heqsozanebi da pentozanebi) da uxsnadi peqtinis nivTiereba. 
 III jgufia uZravi Cveulebriv pirobebSi gamouyenebeli 
naxSirwylebi romelic warmoadgens ujredis kedlis ZiriTad 
(mcenaris ConCxis) nawils naxSirwylebis am jgufs ekuTvnis 
celuloza (ujredisi) da msgavsi naerTebi. 
 zogadad kakalnayofian kulturebSi da TxilSic iseve 
rogorc sxva cximis didi raodenobiT Semcel nayofebSi 
monosaqaridebis Semcveloba mcirea. 
 glukoza (C6H12O6) aldoheqsozaa misi wyalxsnari polari-
zaciis sibrtyes gadaxris marjvniv, glukozis sami formaa 
cnobili α, ß, γ  xilSi da bostneulSi α da ß formaa 
gavrcelebuli. glukoza mcenaris TiTqmis yvela nawilSi 
gvxvdeba, glukoza advilad iJangeba da aRdgeba, aRdgenis dros 
miiReba eqvsatomiani spirti sorbiti daJangvisas miiReba 
glukozis mJava. 
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 fruqtoza (C6H12O6) –mas xilis Saqarsac uwodeben fruqtoza 
ketoheqsozaa, igi higroskopulobiT ufro maRal safexurze 
dgas vidre sxva Saqari,  xilSi Tavisufali an fosfolirebuli 
saxiT aris mocemuli amave dros rogorc glukoza Sedis sxva 
nivTierebebis molekulis SemadgenlobaSi. fruqtozis daJangviT 
miiReba QWianWvelamJava, mJaunmJava da RvinomJava, xolo misi 
aRdgeniT ori eqvsatomiani spirti sorbiti da maniti. fruqtoza 
Tavisi mdgradobiT Camouvardeba glukozas da saerTod 
aldozebs, xsnaris ubralo gacxelebiTac ki fruqtoza iSleba. 
 saqaroza (C12H22O11)  oligosaqaridia kerZod disaqaridi 
hidrolizis Sedegad miiReba Tanabari raodenoba-inversiuli  
(`gadanacvleba~) Saqari, anu rodesac saqarozas hidrolizi 
xdeba miRebuli produqti cvlis polarizaciis sibrtyis 
mimarTulebas. 
 maltoza  (C12H22O11)   disaqaridia igi saqarozisagan qimiu-
rad imiT gansxvavdeba, rom ori molekula glukozisagan Sedgeba 
da bunebrivia hidrolizis drosac glukozis molekulebs 
iZleva, igi saxameblis hidrolizis produqtia da mniSvnelovani 
raodenobiT Sedis nuSis nayofis SemadgenlobaSi.  
saxamebeli (C6H10O5)n mcenareebSi gavrcelebuli  polisa-
qaridi, pirveli xiluli produqtia wylis da naxSirorJangis 
asimilaciis, romelic mcenaris mwvane nawilebSi mimdinarebs, 
saxamebeli glukozisgan miiReba da marcvlebis saxiT grovdeba 
ujredis protoplazmaSi, saxamebeli isev glukozad garda-
iqmneba rodesac wyalSi ixsneba da kapilarebis saSualebiT 
foTlebidan mcenaris sxvadasxva organosken gadaadgildeba, 
glukozis garda saxameblis marcvlebSi sxva fraqciebic aris 
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aRmoCenili: nacari azotovani nivTierebani da sxva (nacris 
elementebidan sWarbobs fosfori). 
 nayofis simwifeSi SesvlasTan erTad saxameblis raodenoba 
klebulobs da kakalnayofiani kulturebis simwifeSi 
umniSvnelo raodenobiT rCeba. 
 celulozas [(C6H10O5)n]m ujredissac uwodeben radgan 
mcenareuli ujredis kedlebi celuloziTaa aSenebuli. 
celuloza saxameblis asimilirebul molekulaTa jams 
warmoadgens hidrolizs Znelad ganicdis, mxolod Zlieri 
mJavebis an maRali wnevis moqmedebiT, bunebriv pirobebSi 
celulozas hidrolizs mikroorganizmebi baqteriebi da sokoebi 
ganapirobeben.  celuloza Sedis reaqciaSi sxva nivTierebebTan 
da warmoqmnis rTul eTerebs. arsebobs pirdapiri korelacia 
nayofSi ujredisis Semcvelobasa da meqanikuri zemoqmedebisadmi 
gamZleobas Soris. [60, 65] 
 
 
1.5.7. ფერმენტები, ვიტამინები, მინერალური ნივთიერებები. 
 
fermenti bunebrivi katalizatoria, romelsac aqvs unari 
sxvadasxva qimiuri Tu bioqimiuri  reaqciis aqtivirebisa. 
fermentebis moqmedeba mkacrad specifikuria, yoveli fermenti 
akatalizebs, xolod erT an ramdenime axlo qimiur reaqciebs, 
qimiurad isini warmoadgenen rTul maRalmolekulur 
nivTierebebs, romelTa didi umravlesoba cilaa, arseboben 
iseTi fermentebic romelsac cilovani buneba ar gaaCniaT.  
fermentuli reaqciebis optimalur temperaturad 35-450C 
icvleba 350C –ze qvemoT reaqciis aqtivoba sustdeba, 600C –ze 
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zemoT ki saerTod wydeba, fermentebi reaqciis tipis mixedviT 6 
jgufad iyofian: 
1. oqsidoreduqtazebi - aCqareben Jangva-aRdgeniT reaqciebs 
2. hidrolazebi – aCqareben rTuli naerTebis martiv 
naerTebad daSlis reaqciebs, wylis TandaswrebiT. 
3. liazebi – igivea rac hidrolazebis moqmedeba mxolod 
wylis gareSe 
4. izomerazebi – aCqareben molekulis erTi stereoformis 
gadasvlas meoreSi 
5. transferazebi – gadamtani fermentebi, nivTierebaTa 
garkveuli jgufebis gadatanis katalizatorebi. 
6. ligazebi – anu sinTetazebi aCqareben sinTezur reaqciebs 
ujredSi. 
 fermentebis dadebiTi gamoyenebis garda kvebis 
mrewvelobaSi, zogierT SemTxvevaSi isini uaryofiT rolsac 
asruleben. mag. damJangavi fermentebis moqmedebiT nedleulis 
feri icvleba xarisxi uaresdeba, amitom saWiroebis SemTxvevaSi 
aucilebelia im pirobebis Seqmna da SenarCuneba romlebic 
fermentebis inaqtivaciisaTvis aris saWiro.                                
 vitaminebis klasifikacia xdeba xsnadobis mixedviT  wyalSi 
xsnadi-hidrovitaminebi da cximSi xsnadi- lipovitaminebi. 
kakalnayofiani kulturebi Seicaven B jgufis vitaminebs, C, PP, 
A, vitamins, gansakuTrebiT mniSvnelovania E vitamini rogorc 
damcveli Tavisufali radikalebis zemoqmedebisagan.  E vitamini 
bunebaSi arsebobs rva sxvadasxva konfiguraciiT, magram yvela 
maTgani xasiaTdeba erTnairi aqtivobiT. standartad miRebulia α 
forma romelsac adareben sxva formebis aqtiurobas,  TxilSi 
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da kakalSi E vitamini  warmodgenilia α da ß formiT, nuSi 
nayofSi gvxdeba γ formac. 
 Mmineraluri nivTierebebi ganisazRvreba nacris mixedviT; 
nacaris SemadgenlobaSi Sedis mineraluri nivTierebebi 
Jangeulebis  saxiT da or jgufad iyofian makro (kaliumi,   
natriumi,  kalciumi, magniumi, rkina,  gogirdi) da mikroelemen-
tebad (spilenZi,  TuTia,  tyvia,  kala,  dariSxani,  iodi da 
sxva) sul mcenareul organizmSi 60-ze meti sxvadasxva elementia 
aRmoCenili.  mineraluri nivTierebebi Sedis ujredis struqtu-
rul elementebSi xolo zogierTi maTgani organul nivTi-
erebaTa molekulis SemadgenlobaSi mag. Ggogirdi da fosfori 
Sedis cilis molekulaSi, magniumi qlorofilSi, rkina,  
spilenZi,  molibdeni – zogierTi fermentis struqturaSi, 
kalciumi da magniumi – peqtinis molekulaSi da a.S. [24, 49, 57] 
 
 
1.6 შრობის პროცესის ზოგადი საკითხები 
 
 nedleulisGgauwyloebis principebs Soris aRsaniSnavia: 1. 
tenis mocileba nedleulidan tenis agregatuli mdgomareobis 
Seucvlelad 2. tenis mocileba agregatuli mdgomareobis 
SecvliT e.i. Txevadi fazis orTqlis mdgomareobaSi gadasvliT. 
P pirveli meTodi SeiZleba ganxorcieldes meqanikuri da 
fizikur-qimiuri moqmedebis Sedegad. meore meTodi dakavSi-
rebulia siTbos xarjvasTan garedan sxvadasxva wesiT miwodebis 
safuZvelze. aRniSnuli meTodi aris Tburi Sroba, romelic 
SeiZleba ganxorcieldes rogorc specialuri saSrobebSi, ise 
mzis siTburi energiis gamoyenebiT.Mmzeze Sroba Srobis yvelaze 
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Zveli, ekonomiuri, marTalia SedarebiT Sromatevadi (saWiroebs 
garkveul saSrob farTobs) magram  efeqturi xerxia.  
nedleulidan tenis mocilebis meTodi damokidebulia tenis 
nedleulTan kavSiris saxeze, Srobis saSualebiT nedleulidan 
mxolod fizikur-qimiurad dakavSirebuli tenis gamoyofa xdeba. 
nedleulis tenis garemomcvel haerTan urTierTqmedebis 
xasiaTis mixedviT asxvaveben. higroskopul, wonasworul da 
Tavisufal tens. higroskopuli tenianobis SemTxvevaSi masalis 
zedapirze wylis orTqlis drekadoba naklebia Tavisufal 
zedapirze arsebul orTqlis drekadobasTan SedarebiT, igi 
Seesabameba maqsimalur tenianobas romelic SeiZleba hqondes 
nedleuls, moTavsebuls teniT sruliad gajerebul pirobebSi. 
wonasworuli tenianoba myardeba mSral  nedleulsa da mSrobi 
agentis tenianobas Soris am dros tenis migracia nedleulidan 
haerSi da piriqiT Sewyvetilia. rodesac nedleulis tenis 
aorTqlebis intensivoba raodenobrivad uTanabrdeba Tavisufali 
zedapiridan wylis aorTqlebis siCqares tenianobas ewodeba 
Tavisufali, romelic sawyisi da higroskopuli tenis niSnulebs 
Soris sxvaobis tolia. 
nedleulidan tenis aorTqlebis xangrZlivoba damokide-
bulia imaze, Tu rogor xdeba tenisa da orTqlis gadaadgileba. 
Aanu Sinagani difuzia, romelic mimdinareobs tenisa da 
temperaturis gradientis gavleniT, am dros mimdinare procesebi 
- tengamtaroba da Termotengamtaroba damokidebulia Termodi-
fuziis movlenasTan, romelic gamoixateba siTxis da orTqlis 
gadaadgilebaSi, metad gacxelebuli ubnebidan naklebad 
gacxelebul ubnebSi, molekulebis Tburi nakadis gavleniT. 
Termodifuzias Tan axlavs Cveulebrivi difuzia, romelic 
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mimarTulia Termodifuziis sawinaaRmdegod, mudmiv tempera-
turamde gacxelebiT nedleulis masis yvela fenaSi iqmneba 
temperaturis gradienti, Termodifuziis da difuziis procesebi 
ganicdis wonasworobas da orTqlis gaadgileba wydeba. 
zedapiridan tenis aorTqlebis procesSi zedapiruli 
fenebis temperatura ar aRemateba aorTqlebis temperaturas. Aam 
SemTxvevaSi  aorTqlebis siCqare SeiZleba gaizardos mxolod 
garemomcveli haeris temperaturis gadidebiT. 
Srobis dros mimdinare procesebidan aRsaniSnavia: 1. tenis 
aorTqleba gasaSrobi nedleulis zedapiridan. 2. tenis 
gadaadgileba Siga nawilebidan zedapirisaken. 3. Tbocvla cxel 
haersa da gasaSrob nedleuls Soris. Srobis procesis 
normalurad mimdinareobisaTvis didi mniSvneloba aqvs tenis 
Sinagani da garegani difuziebis SeTanawyobas, Tu garegani 
difuzia sWarbobs Sinagans, produqtis zedapiri gamoxmeba, rac  
ara marto auaresebs xarisxs aZnelebs aorTqlebas. 
teni nedleulSi SeiZleba gadaadgildes rogorc Txevad 
ise orTqlisebr mdgomareobaSi, rac aseve damokidebulia 
nedleulis saxeobaze, tenis kavSiris formasa da nedleulis 
tenSemcvelobaze. Oosmosuri wyali ujredis garsSi migracias 
ganicdis Txevad mdgomareobaSi, adsorbciuli wyali ki 
gadaadgildeba orTqlisebur mdgomareobaSi. 
Srobis procesi iyofa or periodad – mudmivi da klebadi 
siCqaris periodebad, mudmivi siCqaris periodSi tenis aorTqleba 
umTavresad xdeba nedleulis zedapiridan da misi temperatura 
mudmivi rCeba. rodesac nedleulis tenianoba miaRwevs kritikul 
mniSvnelobas, iwyeba Srobis klebadi siCqaris periodi, am dros 
Sida fenebidan gamosuli teni naklebia aorTqlebis poten-
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cialze, orTqlis parcialuri wneva nedleulis zedapirze xdeba 
wonasworulze naklebi, Srobis siCqare iwyebs klebas, procesis 
bolos rodesac masalis tenianoba miaRwevs wonasworul 
mniSvnelobas Srobis siCqare nulis toli xdeba. 
Srobis siCqare ZiriTadad damokidebulia masalis sisqeze 
da temperaturaze, dadgenilia rom Srobis xangrZlivoba 
pirdapirproporciulia nedleulis sisqis kvadratisa da uku-
proporciulia  nedleulis temperaturisa. garda amisa nedleu-
lidan tenis aorTqlebis siCqareze moqmedebs mTeli rigi 
faqtorebi. 
1. temperatura – rac maRalia mSrobi agentis temperatura miT 
swrafad mimdinareobs aorTqleba magram  sxvadasxva saxis 
nayofebisaTvis gamoiyeneba sxvadasxva temperatura, am dros 
gaTvaliswinebuli unda iqnas Srobis dros mimdinare 
procesebi. wyali garda imisa rom warmoadgens gamxsnel ares, 
monawileobas iRebs bioqimiur reaqciebSi, gansazRvravs  
nedleulis SemadgenlobaSi myofi sxvadasxva naerTebis  
cilebis, cximebis, nukleinis mJavebis da sxva  biologiur 
struqturas.  
2.  haeris fardobiTi tenianoba – igi Srobis procesze axdens 
arsebiT gavlenas, misi maRali Semcveloba ganapirobebs 
Srobis procesis gaxangrZlivebas, haeris tentevadoba 
(fardobiTi tenianoba) Zlier damokidebulia temperaturaze. 
sxvadasxva temperaturaze da atmosferul wnevaze (750 mm) 1 m3 
haeris wylis orTqlis normaluri gajerebis pirobebSi 
Seicavs wylis Semdeg raodenobas: haeris temperatura _ 0; 5; 
10; 20; 25; 30; 40; 50 0C; wylis raodenoba Sesabamisad Seadgens 
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– 4,9; 6,8; 9,4; 12,8; 17,2; 22,9; 32,1; 58,5; 82,3; (g)  haeris 
tentevadoba atmosferuli wnevis gadidebiT izrdeba.  
3. haeris moZraobis siCqare -  rac metia mSrobi agentis 
moZraobis siCqare, miT ufro swrafad mimdinareobs procesi, 
amitom haeris iZulebiTi cirkulaciis Sedegad Srobis 
procesi Cqardeba, amasTan gasaTvaliswinebelia rom Srobis 
procesis daCqareba haeris moZraobis siCqaris gadidebisas 
mniSvnelovnad aris damokidebuli mis temperaturaze. 
4. nedleulis forma da sidide – tenis aorTqleba zedapiridan 
miT ufro swrafia, ramdenadac didi igi. 
5. Srobis xangrZlivobaze gavlenas axdens saSrobi farTobis 
erTeulze (1m2) moTavsebuli nedleulis raodenoba. 
Srobis reJimis SesarCevad gasaTvaliswinebelia rom 
Srobisas haeris temperatura ar unda aRematebodes nedleulis 
Semadgeneli nivTierebebis gacxelebis  kritikul temperaturas. 
[17, 119, 140] 
 
 
1.7. სოფლის მეურნეობის პროდუქტების შენახვაზე მოქმედი ფაქტორები 
და შენახვის დროს მიმდინარე პროცესები 
 
soflis meurneobis produqtebis xangrZlivi Senaxva didi 
praqtikuli mniSvnelobis amocanaa, magram am procesis 
ganxorcieleba produqciis xarisxis mniSvnelovani gauaresebis 
gareSe, garkveuli pirobebis dacvis aucileblobas moiTxovs, 
vinaidan Sinagani da garegani faqtorebis erToblioba 
sxvadasxva xasiaTis gardaqmnebs da danakargebs iwvevs Sesanax 
obiqtSi. 
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  mosavlis Senaxvis organizaciis saimedo meTodebis 
gamonaxvas didi mniSvneloba eniWeba, Senaxvis dros raodenobrivi 
da xarisxobrivi danakargebis minimumamde SemcirebisaTvis. 
Senaxvis teqnologiis damuSaveba moiTxovs mTeli rigi sakiTxebis 
Seswavlas rom Senaxvis obieqtisaTvis SeirCes optimaluri reJimi. 
Tanamedrove Mmecnierebisa da teqnikis ganviTarebis 
miuxedavad mTel msoflioSi kvebis produqtebis warmoeba kargavs  
mosavlis (nedleulis rogorc xarisxis ise masis) mniSvnelovan 
nawils Senaxvis procesSi. ФАО –s monacemebiT, xorblisa da 
marcvleuli kulturebis danakargi Senaxvisas Seadgens 10-15 %-s, 
xolo xil-bostneulis 20-30 %-s. Senaxvisas danakargebi (Senaxvis 
pirobebTan erTad) jiSuri Taviseburebis Sedegicaa, amitom 
Sesanaxi obieqtis  srulyofili Seswavla Senaxvis dros masSi 
mimdinare procesebis (fizikuri fiziologiuri, bioqimiuri) 
gaTvaliswinebiT reJimis SemuSaveba SesaZlebels gaxdis rom 
danakargebi iqnas Semcirebuli. rac Zalze aqtualuria mTel 
msoflioSi da ganixileba rogorc sursaTis deficitis 
aRmofxvris erT-erTi gza. 
  AaRebis Semdgom nayofSi radikalurad gansxvavebuli 
procesebi da Sesabamisad cvlilebebi mimdinareobs, es procesebi 
SesaZlebelia oTx jgufSi gaerTiandes: 1. fizikuri, 2. 
fiziologiuri, 3. bioqimiuri, 4. mikrobiologiuri. 
 Ffizikuri procesebidan pirvel rigSi aRsaniSnavia wylis 
aorTqleba, romliTac gamowveulia masaSi kleba, Senaxvisas 
saWiroa haeris temperaturisa da fardobiTi tenianobis 
regulirebis gziT miRweuli iqnas nayofSi wylis stabiluri 
Semcveloba. aorTqlebis intensivoba mraval faqtorzea 
damokidebuli – pirvel rigSi nayofis morfoanatomiur da 
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biologiur Taviseburebebze, erTnair pirobebSi sxvadasxva 
jiSis, zomis, simwifis xarisxis da aorTqlebis zedapiris mqone 
nedleuli wylis sxvadasxva raodenobas kargavs da masaSi 
klebac erTnairi ar aris, magram bunebrivi danakargebis  (masaSi 
klebis) 2/3 modis Senaxvis dros produqciidan wylis 
aorTqlebaze.  wylis aorTqlebis intensivoba damokidebulia 
haerSi  tenis deficitze (mocemul temperaturaze wyliT 
gajerebuli  haeris orTqlis simkvrivesa da faqtiur simkvrives 
Soris sxvaoba) amrigad rac ufro mSralia haeri da maRali 
temperatura miT metia aorTqlebuli wylis raodenoba. wylis 
dakargva Senaxvis  dros marto masaSi klebas ar iwvevs, aramed 
sxva ufro arasasurvel SedegebTanac aris dakavSirebuli, 
sustdeba mcenareuli ujredis turgori, protoplazma ifiteba 
da ujredi kargavs imunitets, es ki fitopaTogenuri procesebis 
Sedegad gamowveul xarisxis danakargebs zrdis. [18, 19] 
  MmecnierTa gamokvlevebiT dasturdeba, rom wylis 
intensiuri aorTqlebiT mcenareul organizmSi fermentuli 
reaqciebis mimarTuleba icvleba, Zlierdeba fermentebis 
hidrolizuri moqmedeba da sustdeba sinTezuri reaqciebi. 
  Senaxvis dros nayofSi mimdinare fizikuri procesebidan 
aRsaniSnavia e.w. `daofvla~ rac gamoixateba zedapirul 
datenianebaSi. rodesac civ zedapirze Tbili haeris Sexeba xdeba, 
Aam dros nadleulis zedapirze Cndeba wylis apki. Ees uaryofiTi 
movlenaa Senaxvis praqtikaSi, radgan am dros iqmneba saSiSroeba 
mikrobiologiuri procesebis intensiuri ganviTarebisa. tenis 
siWarbes iseve SeuZlia zianis motana Senaxul nedleulze 
rogorc tenis deficits. Aarsebobs korelacia temperaturasa da 
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fardobiT tenianobas Soris romelic gasaTvliswineblia Senaxvis 
reJimis dadgenisas. 
fiziologiuri procesebidan aRsaniSnavia sunTqva, romelic 
aucilebeli fiziologiuri procesia da mxolod misi 
regulirebiT SeiZleba gaxangrZlivdes nayofis 
Senaxvisunarianoba, nayofis sunTqva zogadad imaSi gamoixateba 
rom igi garemodan STanTqavs Jangbads da gamoyofs 
naxSirorJangs. Ees procesi sxvadasxva pirobebSi gansxvavebuli 
intensivobiT mimdinareobs, mosavlis aRebis Semdgom pirvel 
xanebSi sunTqva metad intensiuria Semdgom intensivoba iklebs. 
Ees procesi temperaturazea damokidebuli mis matebasTan erTad 
sunTqvis intensivoba izrdeba, Tu nayofi meqanikurad aris 
dazianebuli. sunTqva fotosinTezis Sebrunebuli procesia da Tu 
fotosintezis dros mineraluri nivTierebebidan organuli 
warmoiqmneba sunTqvis dros piriqiT organuli nivTierebebis 
mineralizacia xdeba. Jangbadis sakmarisi raodenobis arsebobis 
SemTxvevaSi e.w. aerobuli sunTqva mimdinareobs, Jangbadis 
naklebobis pirobebSi anaerobul intramolekulur sunTqvas aqvs 
adgili romelis alkoholuri duRilis analogiuria.  
Ganaerobuli sunTqvis (duRilis) Sedegia ujredSi arasruli 
Jangvis produqtebis dagroveba (spirtebi, ZmarmJava aldehidi, 
rZemJava da sxva) garda Saqrebisa sunTqvis procesSi 
monawileobas iRebs sxva organuli nivTierebebic sunTqvis 
bunebaze warmodgenas gvaZlevs sunTqvis koeficienti K, romelic 
warmoadgens sunTqvis dros gamoyofili naxSirorJangisa da 
STanTqmuli Jangbadis raodenobas Soris Tanafardobas        
K= 6CO2/6O2=1 aerobuli sunTqvis dros koeficienti 1-is tolia, 
sunTqvis koeficienti warmodgenas gvaZlevs imaze Tu rogor 
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mimdinareobs sunTqva. Tu sunTqva Saqrebis xarjze mimdinareobs 
K<1, Tu am procesSi mJava (mag. vaSlmJava) CaerTo K>1, sunTqvis 
koeficienti 1-ze naklebi marto aerobuli sunTqvis dros araa, 
xSirad mcenareul ujredSi sunTqva iseTi nivTierebebis xarjze 
mimdinareobs, romlis molekulaSi Jangbadis mcire raodenobaa. 
Aamitom aseT molekulebs JangviT reaqciebis mimdinareobisas 
haeridan meti Jangbadi esaWiroebaT, naxSirorJangs ki mcire 
raodenobiT gamoyofen. Ees nivTierebebia cximebi, mTrimlavi 
nivTierebebi da sxva. Aaqve unda aRiniSnos rom nayofis 
zedapiruli qsovilis sunTqvis intensivoba ufro metia vidre 
Sinagani qsovilis. 
sunTqvis dros gamoyofili energiis didi nawili xmardeba 
nayofis sasicocxlo procesebs, daavadebebisadmi winaaRmdegobis 
unaris gamovlinebas, da a.S. magram sunTqvis intensivoba 
minimumamde unda iqnas dayvanili raTa Sedegad ar moxdes 
nayofis SemadgenlobaSi myofi organuli naerTebis raodenobis 
mniSvnelovani Semcireba da Sedegad xarisxis mkveTri 
gauareseba.  
Bbioqimiuri procesi romelic Senaxvis dros mimdinareobs 
SeiZleba erTi zogadi formulirebiT gamovxatoT: am dros 
xdeba sxvadasxva nivTierebebis sinTezi, maRalmolekulur 
naerTTa depolimerizacia. dadgenilia rom Senaxvis dros 
hidrolizuri fermentebis aqtiuroba gansakuTrebiT ikveTeba. 
Ppirvel rigSi mimdinareobs naxSirwylebis hidrolizi. Ggarda 
hidrolizuri procesebisa sxva bioqimiuri procesebic mimdina-
reobs, kerZod daJangva am dros moqmedeben oqsidazebi, mag. 
Fferment askorbinazas moqmedebiT vitamini C iJangeba; 
bioqimiuri procesebidan Senaxvis dros nivTierebaTa sinTezi 
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metad mniSvnelovani procesia romelic garkveulwilad aumjo-
besebs an auaresebs nedleulis sasaqonlo Rirebulebas. 
 Tu nedleulis Senaxvis meTodi da reJimi sworad aris 
SerCeuli da Senaxvis teqnologiis yvela piroba daculi, 
mikrobiologiuri procesebi aseT garemoSi ar unda 
mimdinareobdes. magram praqtikulad SeuZlebelia Senaxvis iseTi 
idealuri pirobebis Seqmna, rom mTlianad gamoiricxos mikro-
organizmebis cxovelmoqmedeba. nayofis mikroflora metad 
mravalferovani da TviToeuli saxisaTvis specifikuria. mikro-
organizmebi sanam cxovelmoqmedebisaTvis xelsayreli pirobebi 
Seiqmneba inaqtivaciis mdgomareobaSia. Tu zedapiri meqanikurad 
ar dazianda an ar dasvelda da mikrobebi ar difundirdnen 
ujredebSi, ise maTi cxovelmoqmedeba gamoricxulia. Mmagram 
aTasobiT tona nedleulis Senaxvis pirobebSi SeuZlebelia, rom 
calkeuli egzemplarebi ar aRmoCndnen xelsayrel kerebad da 
Senaxvis dros mikrobiologiuri procesebis mimdinareobac 
gardauvalia, magram intensiuri mimdinareobis Tavidan 
asacileblad didi mniSvneloba aqvs nayofis biologiur 
Taviseburebebs (imunitets) da Senaxvis reJims.  
  zemoTaRniSnulidan gamomdinare Senaxvis periodSi mudmivi 
temperaturisa da tenianobis dacva aucilebeli pirobaa. kidev 
erTi garemo faqtoria mniSvnelovani - haeris airovani 
Semadgenloba romelic  sacavSi mudmivi ar rCeba, haeris 
Semadgeneli komponentebs Soris Tanafardoba icvleba, 
cvalebadoba miT ufro mkveTria rac ufro mWidrod aris 
nedleuli ganlagebuli sacavSi da haeris cirkulacia 
Sesustebuli. naxSirorJangis maRali koncentracia  iwvevs 
sunTqvis intensivobis Semcirebas, magram mgrZnobeloba am 
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faqtoris mimarT sxvadasxva nedleulisa gansxvavebulia. (iwvevs 
specifikuri sidamwvris gaCenas, nayofSi Cndeba sicarieleebi, 
uaresdeba gemuri Tvisebebi, imuniteti mcirdeba da sxva)  
mcenareuli nedleulis SenaxvisaTvis mniSvneloba aqvs mzis 
sxivebs, romelic iwvevs nayofSi JangviTi procesebis 
gaZlierebas, maTi uSualo moqmedebis Sedegad sunTqvis 
intensivoba izrdeba. sul sxva xasiaTi aqvs ultraiisfer 
sxivebis moqmedebas, romelic asufTavebs haers mikrobebisagan.  
 Senaxvis swori organizacia rogorc wesi gamoricxavs 
mikrofloris da mavneblebis gaaqtiurebas, amitom am tipis 
danakargi ar SeiZleba CaiTvalos rogorc kanonzomieri, Tumca 
Senaxvis Tanamedrove teqnologiebi iTvaliswineben am faqtors 
da praqikaSi farTod gamoiyeneba Senaxvamde nedleulis 
ultraiisferi sxivebiT (УФ) damuSaveba, Tumca aqve isic unda 
aRiniSnos rom damuSavebisas xdeba nayofis zedapirze arsebuli 
mikroorganizmebis inaqtivacia, radgan sxivebis SeRwevadoba 
rogorc wesi ar aRemateba 0,1 mm-s amitom masterilizebeli 
efeqti miiRweva mxolod mokroorganizmebiT nedleulis 
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თავი IIEEექსპერიმენტული ნაწილი 
2.1. კვლევის მეთოდები 
 
Srobis meTodebi  
I. mzeze Sroba saburvelidan ganTavisuflebuli Txilis 
gafeniT sxvadasxva sisqiT 5-7 sm, 8-10 sm, 10-12s m, 12-15 
sm/ a.u. 400C temperaturaze, tenis a.u. 12 %-mde dayvaniT 
Txilis masis perioduli arevis pirobebSi 
II. mzeze Sroba nedleulis winaswari fermentaciT 
saburvelTan erTad,  a.u. 450C-ze 3-4 dRis ganmavlo-
baSi, Semdgom saburvelisagan ganTavisuflebuli, 
Txilis Sroba grZeldeba I meTodSi aRwerili xerxiT  
tenis a.u. 12 %-mde dayvaniT Txilis masis perioduli 
arevis pirobebSi. 
Ggamoyenebuli xelsawyoebi  
kvleviTi samuSaos Catarebisas, nimuSebis Srobis 
gamavlobaSi da Senaxvis periodSi, saerTaSoriso standartis 
(gaeros evropis ekonomikuri komisiis soflis meurneobis 
jgufis mier SemuSavebuli standarti `tenianobis gansazRvra 
kaklovani kulturebis nayofebSi~) [36] Tanaxmad  gamoyenebuli 
iqna e.w. eqspres meTodi da SerCeuli iqna Wile –es firmis 
universaluri tenmzomi  kerZod `Wile–55~ romlis saSualebiTac 
SesaZlebelia 16 saxeobis marcvleulSi, eTerzeTis da zeTis 
Secveli kulturebis nayofebSi, ganisazRvros tenis niSnuli. 
xelsawyoSi CamontaJebuli sensoruli mikroprocesoris 
saSualebiT, cximis Semcveli nayofebisaTvis tenis gansazRvris 
diapazoni Seadgens 5-26 %-s. (masaze gadaangariSebiT) garda 
zemoTaRniSnulisa Wile –55 –s aqvs Semdegi maxasiaTeblebi: 
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• aparatis kalibracia xdeba mwarmoebeli qarxnidan gatanis 
win. 
• xelsawyosa da nimuSs Soris arsebuli temperaturuli 
sxvaoba avtomaturad regulirdeba 
• nimuSi ar saWiroebs daqucmacebas, tenianobis gansazRvra 
SesaZlebelia mTlian nayofebSi.  
• sizuste  +/- 0.5%  
• gansazRvris dro: 5 wami 
• aparats SeuZlis gamoTvalos 99-mde azomvebis gaSua-
lebuli maCvenebeli 
• gaaCnia avtomaturi gamorTvis funqcia. 
tenmzomTan muSaoba: 1) xelsawyos cilindri ivseba 1/4-iT, Semdeg 
saWiroa aparatis Serxeva raTa nimuSi sensorebis garSemo 
Tanabrad ganlagdes, amis Semdeg cilindri piramde unda Seivsos 
2) cilindrs exureba saxuravi romelic bolomde unda iqnas 
mixraxnili. 3) CarTvis Rilakis (P) daWeris da xelis aSvebis 
Semdgom displeize amonaTdeba gazomvis Sedegi. Agazomvis 
procesis mimdinareobisas, displeize aris warwera `RUN~ (sur1) 
xelsawyo ganisazRvravs tenis niSnuls meaTedamde sizustiT. 
Hrogorc Srobis ise Senaxvis periodSi masaSi temperaturas da 
tenianoba ganisazRvra firma `Rotronik~ xelsawyoTi. kerZod 
Rotronik M1 RS 205-485. CarTvis Semdgom aparatiT aRniSnuli 
parametrebi izomeba avtomaturad, tenianobis gansazRvris 
diapazoni Seadgens 0...... 90%, xolo temperaturis  -100.....5000C. 
(sur 2) 
 haeris temperaturis da tenianobas sacavSi vsazRvravdi 
higrometriT  WS-900 (weather station) (sur3) 
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                     Wile 55 .   sur #1             M1 RS 205-485    sur #2    WS-900   sur #3 
 
nimuSebis qimiuri analizi Catarda testirebis labora-
toria Sps `multitestSi~. Dda Sps `eqspertiza+~. Temaze 
muSaobisas gamoyenebuli iqna Sps `qeskia~-s (Txilis 
gadamamuSavebeli qarxana) teqnikuri baza. 
  
 
2.2  თხილის მოსავლის აღება და პირველადი გადამუშავება 
2.2.1 Aთხილის კრეფის ვადების გავლენა ხარისხობრივ მაჩვენებლებზე 
  
Txilis simwifis vadebi agroekologiur zonebSi 
gansxvavebulia da meryeobs rogorc zonebis ise jiSebis 
mixedviT. 
  Txilis sakrefi simwifis periodSi nayofSi maqsimaluri 
raodenobiTaa dagrovili sakvebi nivTierebebi da guli 
gamkvrivebulia, am droisaTvis nayofis saburveli da naWuWi 
iwyebs gamuqebas. sakrefi simwifis gansazRvrisaTvis xdeboda 
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saanalizo nimuSebis aReba, Txilis `rZisebri~ da sakrefi 
simwifis zRvaris dadgena moxda gulSi tenis raodenobis 
safuZvelze, optimaluri niSnulad aRmosavleT saqarTveloSi 
dafiqsirda 19-20%-i, dasavleT saqarTveloSi sakref simwifeSi 
aRiniSna saSualod tenis 1-2%-iT meti mniSvneloba) Txilis 
mosavlis aReba iwyeba ivlisis Sua ricxvebidan (krefis vada 
damokidebulia jiSze da adgilmdebareobaze niadagur da 
klimatur pirobebze).   
 




`rZisebr simwifeSi~ (romelic Seesabameba simwifis im 
moments rodesac guli ukve mTlianad avsebs naWuWs), nayofis 
guli rbilia, romelic droTa ganmavlobaSi iWmuWneba, iklebs 
moculobaSi (izrdeba Srobis danakargi) xmeba, garda imisa rom 























1 2 3 4 5 6 
1  gulSiSvela 45 25,7 54 19,3 
2 Svelisyura 39 25 50 19.5 
3 anakliuri 40 25.4 52 19.6 
4 xaWapura 44 25.6 53 19.8 
5 dedoflis 
TiTi 
42 25.5 54 19.9 
6 cxeniskbila 45 24.9 53 19.7 
7 nemsa 46 24.4 55 19.1 
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nayofi iolad fuWdeba da ar inaxeba.  gulis gamosavlianoba 
iklebs saSualod 9-11 %-mde, Srobis danakargi ki izrdeba 6-8 %-
iT. 
`rZisebr simwifeSi~ dakrefili nayofi Seicavs bevrad 
naklebi raodenobis sakveb nivTierebebs (cilebs, cximebs, 
vitaminebs da sxva). ganisazRvra 2008 wlis mosavlis  ori jiSis 
anakliuris da dedoflis TiTis, sakref simwifeSi da  `rZisebr 
simwifeSi~ (sakref simwifemde 7 dRiT adre) TxilSi Semavali 
ZiriTadi komponentebis cilebis da cximebis Semcveloba, 
rogorc analizebma aCvena simwifis bolo periodSi 
gansakuTrebiT intensiurad xdeba cximebis dagroveba, saSualod 
imatebs 2-3 %-iT. rac Seexeba cilis raodenoba cvlileba iyo 
umniSvnelo. (Sedegebi mocemulia cxrilSi #4) 
 
sakvebi nivTierebebis dagrovebis dinamika  Txilis simwifis 
sxvadasxva etapze 











Aanakliuri dedoflis TiTi 
cila cximi cila cximi 
1 2 3 4 5 6 7 
1 31/07/ 2008 % 10,92 61,53 11,92 60,47 
2 7/08/ 2008 % 11,06 65,48 12,08 64,52 
 
mosavlis aRebis pirobebsac aranaklebi gavlena aqvs 
produqtis xarisxze Txili unda moikrifos mzian amindSi, 
winaaRmdeg SemTxvevaSi nayofi SeiZleba dasnebovanebuli iyos 
mikroorganizmebiT, kerZod obis sokoebiT, garda amisa wvimian 
amindSi krefa, sxva siZneleebTan erTad uaryofiTad moqmedebs 
Txilis Seferilobazec. 
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mosavlis aReba metad Sromatevadi procesia, magram 
SesaZlebelia rom is mTlianad iqnas meqanizirebuli, mosavlis 
amRebi manqanebi mowyobilia Semdegi ZiriTadi principiT: 1. 
mosavals iRebs saburvelTan erTad da Semdeg specialuri 
danadgaris meSveobiT xdeba misi saburvelisagan 
ganTavisufleba, 2. saburvels acilebs mosavals aRebasTan 
erTad.  
teqnika sxva faqtorebTan erTad imis gaTvaliswinebiTac 
unda iqnas  iqnas SerCeuli Tu mosavlis aRebis Semdgom Srobis 
ra reJimis gamoyeneba iqneba optimaluri, fermentacia Tu 
fermentaciis gareSe. sur.4 warmodgenilia italiuri firmis  
`FACMA~ mosavlis asaRebi teqnika.Y[132] 
 
sur.4   Txilis mosavlis asaRebi teqnika 
 
 
 2.2.2  თხილის შრობის ტექნოლოგიური რეჟიმები 
 
krefis Semdeg aucilebeli teqnologiuri operacia aris 
Sroba.  Srobis mizania: 1. Seamciros nayofSi tenis raodenoba. 
raTa uzrunvelyos misi Senaxva sameurneo anabiozis 
mdgomareobaSi.  2. nayofis gadamuSavebis stabiluri reJimis 
gansaxorcieleblad moaxdinos misi dadgenil kondiciamde 
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miyvana. teqnologiuri Srobis aucilebeli pirobaa erTi da 
imave xarisxis nayofisaTvis Srobis Tanabari da erTgvarovani 
reJimis dacva, aqve unda aRiniSnos rom, Srobis procesis 
mimdinareobisas, mcirdeba ara marto teni aramed ispoba 
mavneblebic. 
 Srobidan nayofis mokle droSi gadamuSavebis SemTxvevaSi 
Txili unda gaSres im optimalur tenianobamde, romelic 
uzrunvelyofs gadamuSavebis teqnologiuri procesis sworad 
warmarTvas, Cveulebriv tenis es mniSvneloba 6-9%-is farglebSi 
meryeobs. xolo garkveul periodis ganmavlobaSi SenaxvisaTvis 
gamiznuli nayofi Sreba tenis im optimalur sididemde, raTa ar 
moxdes nayofis Senaxvis mTeli periodis manZilze misi xarisxis 
aranormirebuli gauareseba, tenis es mniSvneloba Seadgens ara 
umetes 12%. [35, 39] 
Srobis yvela wesi emsaxureba erT mizans - zedmeti tenis 
aorTqleba. Srobis xerxebi SeiZleba saxeebad daiyos: 1. Sroba 
bunebriv pirobebSi. 2. Sroba specialur saSrobebSi cxeli 
haeris ventilaciiT  3. infrawiTeli Sroba.  
mzeze Sroba Srobis yvelaze Zveli da ekonomiuri xerxia. 
Aam SemTxvevaSi mSrob agents warmoadgensAatmosferuli haeri, 
romelic warmoadgens orkomponentian narevs, Sedgeba haerisa da 
wylis orTqlisagan da eqvemdebareba idealuri airis kanonebs. 
Hhaeris wneva udris mSrali haerisa da wylis orTqlis 
parcialur wnevaTa jams. P=Ph+Po,  wylis orTqlis raodenoba 
haerSi maqsimaluria, rodesac misi parcialuri wneva 
gauTanabrdeba wonasworul mniSvnelobas. teniani nedleulisa 
da haeris urTierTqmedebis Sedegad maT Soris myardeba 
higrometruli wonasworoba. rodesac teniani nedleuli SexebaSi 
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modis haerTan, parcialur wnevaTa sxvaobis Sedegad xdeba wylis 
orTqlis cvla nedleulsa da haers Soris Tu Pned>Po 
nedleulidan warmoebs wylis aorTqleba (desorbcia), Tu 
Pned<Po nedleuli STanTqavs tens  (adsorbcia), gansazRvruli 
drois Semdeg Pned=Po damyarebulia dinamikuri wonasworoba, 
nedleulis tenianobas am momentSi wonasworuli tenianoba 
ewodeba (Ww),  romelic warmoadgens mSrali nedleulis 
saboloo tenis niSnuls. 
Srobis yvela xerxs gaaCnia dadebiTi da uaryofiTi 
mxareebi, maT Soris bunebriv pirobebSi Srobasac, rac pirvel 
rigSi imaSi gamoixateba rom Srobis procesis mimdinareobaze 
moqmedi mniSvnelovani faqtoris: mSrobi agentis (atmosferuli 
haeri) parametrebis: temperatura,  tenianoba, moZraobis siCqare, 
erT konkretul niSnulze dafiqsireba da xelovnuri 
regulireba SeuZlebelia.  
Bbunebriv pirobebSi Txilis Srobis ori meTodi gamoviyene: 
fermentacia da fermentaciis gareSe. pirvel SemTxvevaSi Sroba 
ganxorcielda saburvelisagan ganTavisuflebuli Txilis, meore 
SemTxvevaSi Srobis pirvel etapze Txili saburvelTan erTad 
gadis fermentaciis process, mxolod Semdeg xdeba 
saburvelisagan ganTavisufleba da Sroba grZeldeba ise 
rogorc pirveli meTodis SemTxvevaSi saTanado tenis 
niSnulamde. 
fermentaciis meTodis arsi SemdegSi mdgomareobs: nayofi 
ikrifeba saburvelTan erTad da garkveuli periodis 
ganmavlobaSi, Tavsdeba mSral gadaxurul saTavsoSi, am 
periodSi TxilSi mimdinareobs fermentacia, nayofsafari 
gadascems nayofs masSi Semavali sakvebi nivTierebebis garkveul 
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nawils, mTrimlavi nivTierebebi iJangeba, Sedegad Txilis naWuWi 
xdeba ufro magari da priala, Jangvis produqtebi STainTqmeba 
naWuWis mier da mas aniWebs ufro muq yavisfer Seferilobas, 
Txilis gulic ramdenadme icvlis fers da Rebulobs Tavisebur 
sasiamovno gemos. Tumca Txilis damuSavebis es meTodi iTxovs 
did sifrTxiles da yuradRebas, radgan fermentaciis dros 
SesaZlebelia ganviTardes maRali temperatura. fermentaciis 
Semdeg nayofs gagrilebis saSualebas unda mieces, amisaTvis 
saWiroa  Txel fenad gafena da xSiri areva amis Semdeg xdeba 
saburvelidan ganTavisufleba, Srobis procesi  grZeldeba 
bunebriv pirobebSi, amgvarad damuSavebuli Txilis saburveli 
iolad scildeba nayofs. 
Txilis Srobis reJimis dadgenis principis da reJimis 
parametrebis SerCevaSi mTavar amocanas warmoadgenda:  
1. produqtis xarisxobrivi maCveneblebis gaumjobeseba, 
vinaidan Txilis Srobis periodSi mimdinare  bioqimiuri 
reaqciebis Sedegad xdeba nayofis kondiciebis Camoyalibeba. 
2. masalidan tenis mocileba mcire danaxarjebiT.  
3. saSrobi zedapiruli farTis optimaluri gamoyeneba.  
4. nedleulis maRali Senaxvisunarianobis uzrunvelyofa.   
garkveuli periodis ganmavlobaSi Sesanaxad gankuTvnili 
nayofisaTvis, aucileblad SedarebiT dabali temperatura unda 
iqnas SerCeuli, radgan maRali temperaturis gavleniT 
mimdinareobs fermentebis inaqtivacia, protoplazma kvdeba da 
ujredis kedlebi skdeba, ris Sedegadac nayofSi advilad 
vrceldeba mikroorganizmebi, nayofi warmoadgens mkvdar sxeuls 
romelsac dakarguli aqvs cxovelmyofelobis unari, maT Soris 
baqteriociduli Tvisebebi  da advilad kargavs xarisxs. 
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vinaidan Sroba ganxorcielda bunebriv pirobebSi, Srobis 
reJimis SerCevisas gaTvaliswinebuli iqna, Srobis Semdegi 
ZiriTadi parametrebi:  
• atmosferuli haeris temperatura da tenianoba, (korela-
ciur kavSirSia Srobis periodSi nedleulis masaSi 
ganviTarebul temperaturasa da tenis niSnulTan). 
agroekologiur zonebSi Sesabamis periodSi klimaturi 
pirobebis gaTvaliswinebiT, fermentaciis periodSi masaSi 
ganviTarebuli temperaturis zeda zRvari dafiqsirda 450C 
(rogorc fermentebis aqtivaciisaTvis optimaluri 
temperatura), vinaidan Txilis sakrefi da teqnikuri 
simwifis periodi ar emTxveva erTmaneTs, Srobis procesi 
SeiZleba ganvixiloT agreTve, rogorc nayofis 
`aRebisSemdgomi damwifebis~ periodi. fermentaciis gareSe 
Srobis temperaturis zeda zRvari dafiqsirda a.u. 400C. 
vinaidan maRali temperatura  gansakuTrebiT Srobis 
dasawyisSi fermentaciis gareSe Srobisas, adidebs 
aorTqlebis zonas da xels uwyobs naWuWis gamoSrobas da 
gulis zedapirze mkvrivi qerqis warmoqmnas romelic 
arRvevs Srobis procesis Tanabrobis dinamikas aseve 
arRvevs nayofSi mimdinare bioqimiuri (sinTezuri) 
reaqciebis intensivobas.  
• haeris moZraobis siCqare. 
• nedleulis morfologiuri agebuleba, forma, sidide, 
naWuWis sisqe. (romelic SerCeuli zogierTi jiSebisaTvis 
mkveTrad gansxvavebulia amitom yvela jiSis nimuSi gaSra 
erTmaneTisagan gancalkavebiT) 
• 1m2-ze moTavsebuli nayofebis raodenoba.  
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• gaTvaliswinebul iqna is faqtoric rom Srobisas  masaSi 
ganviTarebuli temperatura, naklebi unda iyos nedleulis 
Semadgeneli nivTierebebis gacxelebis kritikul 
temperaturaze. (maqsimaluri temperatura 450C). 
Yyovelive zemodTqmulidan gamomdinare nimuSebis aRebis 
periodi da Srobis reJimi daigegma da ganxorcielda 
Semdegnairad: 
aRmosavleT saqarTvelodan aRebuli (2008 da 2009) wlis 
mosavlidan, SeirCa Txilis oTxi daraionebuli samrewvelo 
jiSi: gulSiSvela, Svelisyura, xaWapura, anakliuri. Kkrefis 
vada ganvsazRvre individualurad yvela jiSisaTvis (damaxa-
siaTebeli simwifis niSnebis gaTvaliswinebiT) da SeirCa 2008 
wlis mosavlis: xaWapurasaTvis 3 agvisto. gulSiSvelasaTvis 31 
ivlisi, Svelisyurasa da anakliurisaTvis 2 agvisto. (Txilis 
gulSi tenis niSnuli jiSebis mixedviT dafiqsirda 19,3-20,6 %-is 
farglebSi) 2009 wels sakrefi simwifis vadam daagviana 
Sesabamisad SeirCa xaWapurasaTvis 24 agvisto, gulSiSvelasaTvis 
21 agvisto, Svelisyurasa da anakliurisaTvis 23 agvisto. 
(Txilis gulSi tenis niSnuli jiSebis mixedviT dafiqsirda 19,5-
20,3 %-is farglebSi)  aRebuli nimuSebis Srobisas gamoviyene 
bunebriv pirobebSi Srobis ori meTodi: A  
I. Mmokrefili da saburvelidan ganTavisuflebuli nayofi  
sxvadasxva sisqis fenad 5-7 sm, 8-10 sm, 10-12sm, 12-15sm, moTavsda 
xis safenze (SesaZlebelia SrobisaTvis gamoyenebuli iqnas sxva 
mSrali da sufTa zedapirebic magram dauSvebelia bitumiT 
asfaltirebuli zedapirebis gamoyeneba. vinaidan garda imisa rom 
bitumi xasiaTdeba Termoakumulaciuri efeqtiT da didia 
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Caxurebis saSiSroeba, aseT zedapirze gamSrali Txilis nayofi 
Rebulobs ucxo suns da gemuri Tvisebebic gauaresebulia)  
Srobis procesis msvlelobisas  yovel 24 saaTSi  vaxdendi 
Txilis gulSi tenianobis gansazRvras, tenianobas vsazRvravdi 
erTsa da imave nimuSze or-samjer, saboloo maCveneblad 
miCneuli iyo maTi saSualo ariTmetikuli (maCveneblebs Soris 
sxvaoba ar aRemateboda 0,2 %) garda amisa sistematurad 
vsazRvravdi  haerSi da masaSi temperaturas da tenianobas 
pirvel SemTxvevaSi (5-7 sm sisqe) dRis yvelaze cxel monakveTSi 
masaSi temperatura mxolod 2-30C-iT aRemateboda, haeris 
temperaturas, es maCvenebeli gacilebiT didi iyo danarCeni 
nimuSebis SemTxvevaSi rac Srobis process Zalian Sromatevads 
xdida gamomdinare iqidan, rom Txili drodadro unda airios. 
sqel fenad Srobis dros  ki masaSi SesaZlebelia ganviTardes 
maRali temperatura, rac uaryofiTad imoqmedebs nayofSi 
mimdinare bioqimiur procesebze, romelic fermentebis 
monawileobiT xorcieldeba, garda amisa  masaSi imatebs tenis 
niSnulic, ris gamoc Txilma SeiZleba miiRos nestis suni, 
dakargos Tavisi gemuri maCveneblebi, aromati da 
moxmarebisaTvis uvargisi gaxdes.  
 Sedegebidan gamomdinare optimalurad miCneuli iqna 
pirveli varianti, vinaidan Sroba ganxorcielda Tanabrad, 
SedarebiT dabal 20-380C temperaturaze, samuSao iyo nakleb 
Sromatevadi, Tumca moiTxovda SedarebiT did saSrob farTobs 
1m2 moTavsda 27-30 kg Txili. 
     II. gamoviyene Srobis meore meTodic romelic dafuZnebulia 
fermentaciis principze: nayofi daikrifa nayofsafarTan erTad 
da 3 dRis ganmavlobaSi movaTavse 15-20 sm sisqis fenad, mSral 
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gadaxurul saTavsoSi (fardulSi), fermentaciis periodSi 
sistematurad da dRis yvelaze cxel monakveTSi vsazRvravdi 
temperaturas da tenianobas masaSi, (temperaturis maqsimumi iyo  
450C tenianobis 85%) yovel 24 saaTSi tenis niSnuls Txilis 
gulSi, fermentaciis Semdeg saburvelidan ganTavisuflebuli 
Txili, movaTavse mzeze Txel 5 -7sm sisqis fenad xis safenze.  
dasavleT saqarTveloSi (2008 da 2009 wlis mosavlidan) 
nimuSebad SerCeuli iqna 7 jiSi romelTa krefis vadad  SeirCa 
2008 wlis mosavlis: gulSiSvelasTvis 6 agvisto, cxeniskbila da 
nemsa -7 agvisto, dedoflis TiTi, Svelisyura, anakliuri – 8 
agvisto, xaWapura 10 agvisto. (Txilis gulSi tenis niSnuli 
jiSebis mixedviT dafiqsirda 20,3-21,9%-is farglebSi)  nimuSebis 
Sroba ganxorcielda rogorc fermentaciis meTodis gamoyenebiT 
ise fermentaciis gareSe. 2009 wels sakrefi simwifis vadam aseve 
daagviana, magram dReebis mixedviT jiSebs Soris Sualedi 
daaxloebiT igive darCa da Sesabamisad SeirCa: gulSiSvelasTvis 
27 agvisto, cxeniskbila, nemsa, dedoflis TiTi,  Svelisyura-29 
agvisto, anakliuri 30 agvisto, xaWapura 1 seqtemberi. (Txilis 
gulSi tenis niSnuli jiSebis mixedviT dafiqsirda 22,2-23,2 %-is 
farglebSi)  zemoTqmulidan gamomdinare garkveuli jiSebis 
krefis vadebi emTxveva kidec erTmaneTs, magram mag. xaWapuras 
SemTxvevaSi (romelic aris damamtverianebeli jiSi da didi 
albaTobiT SesaZlebelia samrewvelo baRSi ganTavsebuli iqnas 
gulSiSvelasa da anakliurTan erTad romlebic saWiroeben 
damamtverianebels) krefis vada sagrZnoblad CamorCeba.  aqacA 
Sroba ganxorcielda zemoTaRniSnuli pirobebis dacviT. 
 Srobis dros nayofSi mimdinare bioqimiuri reaqciebi da 
qimiuri cvlilebebi srulad ar aris Seswavlili. magram 
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praqtikiT dadasturebulia rom Srobis dros ecema mJavuri 
ricxvi (Tavisufali mJavebis mniSvneloba), rac gamowveulia 
cximovani mJavis da glicerinis sinTeziT da garda amisa wylis 
orTqlTan erTad dabal molekuluri mJavebis aqrolebiT. 
Srobis  xangrZlivoba (romelic damokidebulia jiSis 
biologiur Taviseburebebze,  naWuWis sisqeze Srobis dros 
nayofSi mimdinare bioqimiuri procesebis intensivobaze, 
klimatur pirobebze da sxva) moicavda jiSebis mixedviT 2008 
wels aRmosavleT saqarTveloSi 5-7 dRes fermentaciis gareSe, 6-
8 dRes fermentaciis meTodis gamoyenebiT. dasavleT 
saqarTveloSi 6-7 dRes, fermentaciiT 7-9 dRes. 2009 wels 
Sesabamisad iyo: aRmosavleT saqarTveloSi 6-7 da 7-8 dRe, 
dasavleTSi 7-10 da 11-12 dRe. Sedegebi mocemulia cxr. 
(##5,6,7,8,9,10,11,12)  
 Srobis procesi ganxorcielda Tanabrad (diagrama 
##2,3,4,5,6,7,8).  
 
tenis cvlilebis dinamika –Sroba fermentaciis gareSe 





tenis cvlileba dReebis mixedviT % 
31.07 1.08 2.08 3.08 4.08 5.08 6.08 7.08 8.08 9.08 
1 2 3 4 5 6 7 8 9 10 11 12 
1 xaWapura * *  20,6 17,2 14,3 13,3 12,5 11,6 * 
2 gulSiSvela 19,9 17,0 15,3 12,5 11,8 * * * * * 
3 Svelisyura * * 19,3 16,2 15,3 14,3 13,3 12,5 11,5 * 
4 anakliuri * * 19,9 16,6 15,7 14,8 13,8 12,9 12,0 * 
dRis saS. temp. 
0C  27,1 25,5 27,7 27,0 26,4 27,2 27,8 26,6 25,0 25,3 
saS. ten % 51,7 55,8 50,9 44,2 30,9 29,9 30,0 43,1 57,2 54,8 
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tenis cvlilebis dinamika –Sroba fermentaciis gareSe 





tenis cvlilebis dinamika -Sroba fermentaciis meTodis 
gamoyenebiT 




tenis cvlileba dReebis mixedviT % 
31.07 1.08 2.08 3.08 4.08 5.08 6.08 7.08 8.08 9.08 
1 2 3 4 5 6 7 8 9 10 11 12 
1 xaWapura * * * 20,6 17,5 15,9 14,3 12,3 11,9 * 
2 gulSiSvela 19,9 17.8 15.5 14.7 13.4 12.2 * * * * 
3 Svelisyura * * 19,3 17,9 16,5 15,7 14,2 13,4 12,3 11,8 
4 anakliuri * * 19,9 18,3 17,4 16,2 14,8 13,7 12,8 12.1 
dRis saS. temp. 
0C  27,1 25,5 27,7 27,0 26,4 27,2 27,8 26,6 25,0 25,3 



































31.1 1.08 2.08 3.08 4.08 5.08 6.08 7.08 8.08 9.08
xaWapura gulSiSvela Svelisyura anakliuri
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tenis cvlilebis dinamika - Sroba fermentaciis meTodis 
gamoyenebiT 







































31.07 1.08 2.08 3.08 4.08 5.08 6.08 7.08 8.08 9.08
xaWapura gulSiSvela Svelisyura anakliuri

  
tenis cvlilebis dinamika – Sroba fermentaciis meTodis gamoyenebiT 
2008 wlis mosavali (imereTi) 
cxr#7 
# jiSi tenis cvlileba dReebis mixedviT % 
6.08 7.08 8.08 9.08 10.08 11.08 12.08 13.08 14.08 15.08 16.08 
1 2 4 5 6 7 8 9 10 11 12 13 14 
1 gulSiSvela 20,3 18.8 16.7 15.3 14.4 13.8 12.8 12.0 * * * 
2 Svelisyura * 21,9 19.7 17,0 16.5 14,7 13,6 12,6 11,8 * * 
3 anakliuri * * 21,7 19,0 16,7 15,8 14,7 13,9 12,8 12,0 * 
4 dedoflis TiTi * * 20.8 18,5 16,2 14,8 13,9 13,3 12,5 11,9 * 
5 xaWapura * * * * 22,0 19,8 17,0 15,1 13,9 12,8 12,0 
6 cxeniskbila * 21,7 19,3 17,0 15,7 14,3 13,3 12,8 12,3 11,7 * 
7 nemsa * 22,1 20,2 17,8 15,8 13,9 12,8 11.9 * * * 
dR. saS. temp. 0C  27,9 26,5 25,9 27,0 26,4 27,2 27,8 26,6 25,0 25,3 25,9 
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tenis cvlilebis dinamika – Sroba fermentaciis meTodis gamoyenebiT 
2008 wlis mosavali (imereTi) 


























































27.1 28.1 29.1 30.1 1.09 2.09 3.09 4.09 5.09 6.09 7.09 8.09 9.09 10.1 11.1
gulSiSvela Svelisyura anakliuri ded. TiTi xaWapura cxeniskbila nemsa
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tenis cvlilebis dinamika- Sroba fermentaciis gareSe 
 
2008 wlis mosavali (imereTi) 
cxr #8 
 
# jiSi tenis cvlileba dReebis mixedviT % 
 
6.08 7.08 8.08 9.08 10.08 11.08 12.08 13.08 14.08 15.08 16.08 
1 2 4 5 6 7 8 9 10 11 12 13 14 
1 gulSiSvela 20,3 18,8 16,3 14,7 13,5 12,2 11,5 * * * * 
2 Svelisyura * 22,9 19,7 16,6 14,2 13,4 12,3 11,8 * * * 
3 anakliuri * * 21,7 19,9 17,4 14,8 13,7 12,.8 12.1 * * 
4 dedoflis TiTi * * 20.8 19,6 16,2 14,2 13,3 12,5 11,9 * * 
5 xaWapura * * * * 22,0 18,7 17,5 15,9 14,3 12,9 11.7 
6 cxeniskbila * 21,7 19,3 16,9 14,4 13,6 12,9 12,0 * * * 
7 nemsa * 22,1 18,9 16,8 13,9 12,3 11,8 * * * * 
dRis saS. temp. 0C  27,9 26,5 25,9 27,0 26,4 27,2 27,8 26,6 25,0 25,3 25,9 
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tenis cvlilebis dinamika - Sroba fermentaciis gareSe 
2008 wlis mosavali imereTi 



















































27.1 28.1 29.1 30.1 1.09 2.09 3.09 4.09 5.09 6.09 7.09 8.09
gulSiSvela Svelisyura anakliuri ded. TiTi xaWapura cxeniskbila nemsa
tenis cvlilebis dinamika- Sroba fermentaciis meTodis 
gamoyenebiT 
 




jiSi tenis cvlileba dReebis mixedviT % 
21.08 22.08 23.08 24.08 25.08 26.08 27.08 28.09 29.09 1.10 
1 2 3 4 5 6 7 8 9 10 11 12 
1 xaWapura * * * 20.1 18.7 16.9 15.5 14.0 13.2 12.1 
2 gulSiSvela 20.3 19.2 17.9 16.7 15.4 13.5 12.7 11.9 * * 
3 Svelisyura * * 19.5 17.5 16.1 15.2 14.0 13.2 12.3 11,7 
4 anakliuri * * 19.8 17.7 15.9 14.2 13.9 12.9 12.0 * 
dR.  saS. temp. 
0C 23.5 20.5 24,7 23,0 23,4 24,2 25,8 23,6 22,0 23,3 




tenis cvlilebis dinamika- Sroba fermentaciis meTodis 
gamoyenebiT 


































21.1 22.1 23.1 24.1 25.1 26.1 27.1 28.1 29.1 1.1 2.1
xaWapura gulSiSvela Svelisyura anakliuri
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tenis cvlilebis dinamika - Sroba fermentaciis gareSe 






tenis cvlileba dReebis mixedviT % 
21.08 22.08 23.08 24.08 25.08 26.08 27.08 28.09 29.09 
1 2 3 4 5 6 7 8 9 10 11 
1 xaWapura * * * 20.1 17.2 15.2 13.8 12.6 11.3 
2 gulSiSvela 20.3 17.4 15.2 13.3 12.4 11.5 * * * 
3 Svelisyura * * 19.5 17.2 16.1 15.0 14.0 13.2 12.3 
4 anakliuri * * 19.2 17.0 15.9 14.8 13.9 12.7 11.8 
dRis saS.temp. 
0C  23.5 20.5 24,7 23,0 23,4 24,2 25,8 23,6 22,0 
saS. ten % 40.5 65,8 50,9 45,2 39,9 39,8 30,6 42,1 47,2 
 
 
tenis cvlilebis dinamika - Sroba fermentaciis gareSe 
                      2009 wlis mosavali kaxeTi   
































21.1 22.1 23.1 24.1 25.1 26.1 27.1 28.1 29.1 1.1
xaWapura gulSiSvela Svelisyura anakliuri
 




tenis cvlilebis dinamika –Sroba fermentaciis meTodis gamoyenebiT 
 
2009wlis mosavali (imereTi) 
cxr #11 
 
# jiSi tenis cvlileba dReebis mixedviT % 
 
27.08 28.08 29.08 30.08 1.09 2.09 3.09 4.09 5.09 6.09 7.09 8.09 9.09 10.09 11.09 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 
1 gulSiSvela 22.6 21.5 20.0 18.8 17.1 16.3 15.8 14.4 13.5 12.9 12,0 * * * * 
2 Svelisyura * * 22.9 21.3 19.6 18.7 18.0 17.2 16.5 15.8 14.6 13.7 12.7 11.8 * 
3 anakliuri * *  22.8 21.3 20.0 19.0 17.4 16.8 15.9 14.8 13.9 12.7 11.9 * 
4 dedoflis TiTi * * 22.5 21.6 20.2 19.5 18.4 17.5 16.3 15.0 14.1 13.4 12.6 11,7 * 
5 xaWapura * * * * 23.2 22.6 20,9 19.6 18.4 17.2 16.3 15.3 13.9 12.7 12,0 
6 cxeniskbila * * 22.4 21.5 20.7 19.3 18.5 17.4 15.9 14.9 13.5 12.7 12.0 * * 








dRis  saS. temp. 
0C 20.2 23,9 20,5 22,9 20,0 23,4 21,2 22,8 20,6 21,0 24,3 24,9 22,7 22,1 23,5 
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tenis cvlilebis dinamika –Sroba fermentaciis meTodis gamoyenebiT 
2009 wlis mosavali (imereTi) 



























































27.1 28.1 29.1 30.1 1.09 2.09 3.09 4.09 5.09 6.09 7.09 8.09 9.09 10.1 11.1
gulSiSvela Svelisyura anakliuri ded. TiTi xaWapura cxeniskbila nemsa
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tenis cvlilebis dinamika - Sroba fermentaciis gareSe 
 





tenis cvlileba dReebis mixedviT % 
 
27.08 28.08 29.08 30.08 1.09 2.09 3.09 4.09 5.09 6.09 7.09 8.09 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 
1 gulSiSvela 22.6 19.8 17.4 16.3 15.2 14.2 13.1 12.0 * * * * 
2 Svelisyura * * 22.9 19.2 17.5 16.6 15.6 14.7 13.9 12.8 11.9  
3 anakliuri * * * 22.8 20.0 17.6 16.9 15.8 14.7 13,9 12.8 11.8 
4 ded. TiTi * * 22.5 20.8 18.2 17.3 16.2 15.0 14.1 13.4 12.6 11.7 
5 xaWapura * * * * 23.2 20.6 18.4 16.5 15.3 14.0 12.9 12.0 
6 cxeniskbila * * 22.4 20.9 18.7 16.3 14.9 13.7 12.8 11.9 * * 





dRis  saS. temp. 
0C 20.2 23,9 20,5 22,9 20,0 23,4 21,2 22,8 20,6 21,0 24,3 24,9 
saS. ten % 64,1 60,4 65,8 57,9 56,2 60,9 59,8 50,6 58,2 67,2 54,8 59,9 
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tenis cvlilebis dinamika - Sroba fermentaciis gareSe 
 
2009 wlis mosavali (imereTi) 
Ddiagrama #9                                            



















































27.1 28.1 29.1 30.1 1.09 2.09 3.09 4.09 5.09 6.09 7.09 8.09
gulSiSvela Svelisyura anakliuri ded. TiTi xaWapura cxeniskbila nemsa
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         rogorc diagramebidan Cans (romelic warmoadgens mdore mruds 
mkveTri gadasvlebis gareSe) Sroba ganxorcielda Tanabrad, rac 
Seexeba tenis migraciis intensivobas, Srobis pirveli ori-sami 
dRis ganmavlobaSi SedarebiT metia vidre Srobis dasasruls rac 
nayofSi mimdinare fizikuri, fiziologiuri, da bioqimiuri 
reaqciebis mimdinareobis intensivobis klebis garda rac tenis 
SemcirebiT aris gamowveuli, damokidebulia naWuWis sisqezec da 
naWuWis gamoSrobiTac aris ganpirobebuli.  
 Srobis procesis dinamikis analizis safuZvelze (romelic 
kargad Cans grafikuli gamosaxulebidanac) gamoikveTa: yvela jiSi 
gamoirCeva individualuri TaviseburebiT, rac imis Tqmis 
saSualebas iZleva rom rogorc mosavlis aReba, ise Sroba unda 
ganxorcieldes  cal-calke da jiSebis erTmaneTSi areva ar aris 
rekomendebuli. Srobisas tenis migraciis intensivoba da 
Sesabamisad Srobis xangrZlivoba gansxvavebulia. zogierTi 
jiSebiTvis ki rogoricaa magaliTad, gulSiSvela da xaWapura 
gansxvaveba imdenad mniSvnelovania rom zemoTaRniSnuli 
teqnologiuri operaciebis erTdroulad ganxorcieleba  yovlad 
dauSvebelia.  Aam pirobis dacva imisaTvisac aris aucilebeli rom, 
saerTaSoriso standartis Tanaxmad rogorc wesi, mxolod erTi da 
imave jgufis, klasis, jiSis, kalibris da mosavlis wlis Txili 
ganixileba rogorc erTi partia. 
naWuWis sisqe romelic jiSis damaxasiaTebeli erT-erTi 
mniSvnelovani da gasaTvaliswinebeli parametria nimuSebisTvis 
Seadgenda saSualod: anakliuri 1-1,1 mm, gulSiSvela 0,77-0,8 mm, 
dedoflis TiTi 1,0-1,2mm, nemsa 0,7-0,8mm, Svelisyura 0,9-1,0mm, xaWapura 
0,7-0,9mm, cxeniskbila 1,2-1,4mm, 
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თავი III 
თხილის ხარისხობრივი მაჩვენებლები 
3.1. საერთაშორისო სტანდარტის მოთხოვნები თხილის ხარისხისადმი 
 
gaerTianebuli erebis organizaciis evropis ekonomiuri 
komisiis  standarti [35, 39, 56] romlis mixedviTac moxda, SerCeuli 
jiSebis teqnikuri parametrebis gansazRvra da Sefaseba exeba 
Txilis samrewvelo jiSebs, kulturul formebs da mis hibridebs. 
I. standartis mixedviT Txili SeiZleba iyos: umaRlesi (eqstra), 
pirveli da meore xarisxis. 
xarisxis ganmsazRvreli parametrebia: 
• gemo da suni: Txilis gulis damaxasiaTebeli, ucxo sunisa da 
gemos gareSe 
• Txilis garegani saxe 
• Kkalibri 
• Ggulis gamosavlianoba 
• Ggulis xarisxi (gemuri Tvisebebi) da feri 
• tenianoba 
• ganuviTarebeli, dazianebuli gulebis Semcveloba 
• gulis Semcveloba xarisxis gauaresebis niSnebiT ( gamwareba 
daobeba toqsinebi da a.S.) 
• ucxo minarevebiT danagvianeba 
• mavne mwerebi an matlebis arseboba 
 yvela jiSis Txili (gautexavi) unda akmayofilebdes Semdeg 
xarisxobriv moTxovnebs: 
• naWuWi unda iyos dauzianebeli, umniSvnelo dazianeba 
zedapiris TuU misi mTlianoba ar aris darRveuli 
defeqtad ar iTvleba. 
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• Txilis naWuWis zedapiri – sufTa saburvelis narCenebis 
gareSe (dasaSvebia saburvelis narCenebi 5 %-mde) 
• naWuWis zedapiri – erTferovani feriT, laqebis gareSe. 
• defeqtebis gareSe romelic nayofis gulis Senaxvas 
SeuSlida xels 
• nayofi – kargad formirebuli mniSvnelovani deformaciis 
gareSe 
• mSrali – zedmeti tenianobis gareSe. 
• mavneblebisagan gamowveuli dazianebebis gareSe 
• masa: sufTa - gare minarevebis gareSe. 
Txilis gulis maxasiaTeblebi: 
• mTlianoba (msubuqi dazianeba ar iTvleba mniSvnelovan 
defeqtad) 
• xarisxi (ar daiSveba gafuWebis niSnebi) 
• ucxo sxeulebis (nebismieri substancia romelic warmo-
SobiT ara aris dakavSirebuli Tavad TxilTan) ar daiSveba 
• dazianebuli da damWknari (Txili romlis ganviTareba 
ramdenadme CamorCeba normalurisas axasiaTebs naoWiani 
zedapiri da deformorebuli moyvaniloba) ar daiSveba 
• mavneblebis arseboba – ar daiSveba 
• mavneblebisagan gamowveuli dazianeba – ar daiSveba 
• feris simkrTale (uferoba) dasaSvebia im SemTxvevaSi Tu 
gemo Secvlili ar aris, an gemos Secvla axali dawyebulia. 
• zedmeti tenis gareSe  (ara umetes 12 %) 
• obis niSnebis gareSe 
• ucxo gemos da sunis gareSe. 
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• yavisferi an muqi yavisferi guli, Tu organoleptikuri 
maCvenebeli (gemo da suni) ar aris Secvlili defeqtad ar 
iTvleba. 
Txilis mosavali aRebuli unda iqnas simwifis im stadiaSi, 
rom Txilis nayofis tansportirebis, datvirTva-gantvirTvis 
samuSaoebis Semdeg, SesaZlebeli iyos adgilze damakmayofilebel 
mdgomareobaSi miReba. 
II. gautexavi Txili iyofa sam jgufad: 1)mrgvali, 2) ovaluri 
3) da sxva (am jgufSi erTiandeba elifsuri moyvanilobis Txili)  
gautexavi Txilis kalibri: Txilis kalibri fakultatiuria, 
kalibri ganisazRvreba maqsimaluri diametriT. kalibrirdeba 
umaRlesi da pirveli xarisxi, meore xarisxisaTvis ar aris 
savaldebulo. 
• minimaluri kalibri gautexavi Txilis aris 12 mm 
• zomebis diapazoni minimalur da maqsimalur zomebs Soris 





22 mm 22 mm da meti 
20-22 mm 20 mm da meti 
18-20 mm 18 mm da meti 
16-18 mm 16 mm da meti 
14-16 mm 14 mm da meti 
12-14 mm ar normirdeba 
• umaRlesi (eqstra) klasis gautexavi Txilis kalibri unda 
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1 2 3 4 5 
nayofi romelic ar 
akmayofilebs minimalur 
moTxovnebs 
% 5 10 12 
maT Soris 
a) arasakmarisad 
ganviTarebuli da carieli 
b) obiani, gamwarebuli, 
mavneblebisagan 




















% 1 3 4 
cocxali an mkvdari mavneblebi 
da mwerebi 
% 0 0 0 
sxva defeqtebi: 
ucxo nivTierebebi (maT Soris 
saburvelis narCenebi) 
% 1 3 5 
Txilis nayofi romelic ar 
Seesabameba garegnulad jiSur 
sasaqonlo tips 
% 10-12 10-12 12 
gadaxra zomebis dasaSvebi 
normebidan 
% 10 10 10 
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umaRlesi I II 
gulis gamosavali




























a) sruli Srobis Semdeg 
teni  
b) sakref simwifeSi 
















uvargisi gulis  
Semcveloba 
% 2 5 10 
xarisxis gauaresebis 
niSnebiT (gamwareba) 
% 1 2 3 










3.2. საკონტროლო ნიმუშის აღება 
 
 sakontrolo nimuSis Sesadgenad partiis sxvadasxva 
adgilidan ( zeda, Sua, qveda) iReben: 
• 50 tomrisagan Sedgenil partiidan – aranakleb 5 tomaras 
(naklebi  raodenobis partiidan Sesabamisad 10%-s) yoveli 20-
iT meti raodenobis tomrebisgan Sedgenili  partiis 
SemTxvevaSi emateba 1 tomara. 
• TiToeuli amorCeuli tomridan iReben daaxloebiT 500 
gramamde Txils, kargad ureven am narevidan (aranakleb 2,5 kg) 
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aiReba nimuSi romelic iyofa or tol nawilad (sakontrolo 
da analizuri) 
• sakontrolo nimuSi ixureba hermetiulad da inaxeba 
analizebis  ganmsazRvrel organizaciaSi. 
• Aanalizur nimuSi mowmdeba arsebuli standartis 
maCveneblebis mixedviT. 
• P igive principiT xdeba nimuSebis aReba partiis masis saxiT 
Senaxvis pirobebSi (partiis raodenobidan gamomdinare). 
 
 
3.3Mთხილის მექანიკური ანალიზის შედეგები 
3.3.1. კალიბრი 
 
kalibris gansazRvrisaTvis Txili tardeba damkalibrebel 
danadgarSi, romelic warmoadgens sxvadasxva diametris 
naxvretebis mqone cilindrs φ13, φ14, φ15, φ16, φ17, φ18, φ19, φ20, φ21, φ21+,  
romlis qveSac ramedenime seqciad gayofili yuTia moTavsebuli, 
damkalibrebeli danadgaris muSaobis procesSi, Txili mcire 
diametris mqone naxvretebidan TandaTanobiT gadaadgildeba da 
xvdeba Sesabamis seqciaSi. miRebuli fraqciebi cal-calke iqna 
awonili da ganisazRvra  xsvadasxva jiSSi,  calkeuli kalibris 
procentuli Semcveloba, saerTo masis mimarT (rac rogorc zemoT 
iqna aRniSnuli gautexavi Txilis partiis xarisxis Sefasebisas 
Zalian mniSvnelovania iqedan gamomdinare rom umaRlesi – eqstra 
klasis Txilis kalibri unda iyos aranakleb 16).  
cxrilebSi (## 15, 16,17,18) mocemulia sxvadasxva agroekologiur 
zonebSi aRebuli 2008 da 2009 wlis mosavlis rogorc gautexavis 
ise Txilis gulis kalibris gansazRvris Sedegebi. SedarebisaTvis 
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ganisazRvra sxvadasxva agroekologiur zonaSi aRebuli erTi da 
imave jiSis kalibri  anakliuris magaliTze, rogorc Sedegebidan 




Txilis sxvadasxva jiSis kalibraciis Sedegebi 
 
2008 wlis mosavali 



























































































= = = = = = 1 = 
14 = = = = = = 3 = 
15 = = = 4 = 2 56 = 
16 = = = 17 18 21 26 14 
17 = 2 = 62 43 49 12 20 
18 18 20 12 8 28 23 = 39 
19 40 55 30 9 11 5 = 23 
20 42 20 51 = = = = 4 
21 4 2 5 = = = = = 
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Txilis sxvadasxva jiSis kalibraciis Sedegebi 




























































































= = = = = = 2 = 
14 = = = = = = 4 = 
15 = = = 9 3 5 61 1 
16 = = = 12 15 18 23 11 
17 2 4 = 59 40 51 10 26 
18 17 17 15 10 35 23 = 37 
19 46 60 27 10 7 3 = 21 
20 26 17 50 = = = = 4 
21 7 1 8 = = = = = 
22 + 2 = = = = = = = 
 
sxvadasxva jiSis Txilis gulis kalibraciis Sedegebi 
2008 wlis mosavali 

























































































= = = = = = 6,43 = 
9 = = = 4,40 = = 13,62 = 
10 = = = 8,53 10,72 13,62 48,38 = 
11 1,84 1,57 = 66,18 26,5 28,62 31,57 3,43 
12 22,36 23,12 20,8 20,89 35,5 36,1 = 8,41 
13 23,50 21,91 16,72 10,23 19,68 17,6 = 24,80 
14 40,83 39,24 37,12 = 7,60 4,48 = 53,16 
15 11,47 14,16 25,36 = = = = 10,20 
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16 = = = = = = = = 
sxvadasxva jiSis Txilis gulis kalibraciis Sedegebi 
























































































= = = = = = 8,0 = 
9 = = = 6,58 = 44,67 12,36 = 
10 = = = 9,62 9,26 37,53 50,94 = 
11 2,73 2,65 = 56,70 28,22 15,45 28,70 4,67 
12 10,60 25,60 23,20 18,67 39,46 2,35 = 7,26 
13 25,83 16,13 14,80 8,43 17,49 = = 28,95 
14 51,08 43,84 39,50 = 5,57 = = 50,44 
15 9,76 11,77 22,50 = = = = 8,68 
16 = = = = = = = = 
 
rogorc zemoT aRvniSne standartis Tanaxmad gautexavi 
Txilis SemTxvevaSi xarisxis gansazRvris da klasis miniWebisas, 
gadamwyveti mniSvneloba aqvs kalibrs. cxrilSi moyvanili 
Sedegebidan gamomdinare ki am pirobas samrewvelo jiSebidan ar 
akmayofilebs 2008 wlis mosavlis jiS `Svelisyuras~ mxolod 4%,  
`nemsas~ 18 %, 2009 wlis mosavlis `Svelisyuras~ 9%, `nemsas~ 16 %. 
2008 wels anakliuris, xaWapuras da gulSiSvelas mosavlis 
nimuSebis kalibri iyo mTlianad 16 +, daaxloebiT igive ganmeorda 
2009 wels. amave wlis mosavlidan mxolod gulSiSvelas nimuSebis 
1% ar akmayofilebda aRniSnul parametrs. D 
daskvnis saxiT SeiZleba iTqvas rom ZiriTadi samrewvelo 
jiSebis: anakliuri gulSiSvela, xaWapura, mosavlis udidesi 
nawili am parametris mixedviT miekuTneba umaRles `eqstra~ klass~.  
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gulis kalibri xarisxis mixedviT ar normirdeba, minimaluri 
kalibri aris 6, Tumca miiCneva rom am kalibris gulisaganac 
SesaZlebelia miRebuli iqnas umaRlesi xarisxis mza produqcia, 
sxvadasxva kalibris gulze moTxovnilebas ganapirobebs  
konkretuli warmoebis teqnologiuri ciklis parametrebi.  
 
 
3.3.2 შრობის დანაკარგი და გამოსავლიანობა 
 
ganisazRvra: Srobis danakargi, gamosavlianoba, arastandar-
tuli da defeqturi nayofebis raodenoba.   
 
nimuSebis meqanikuri analizis Sedegebi 

















% Srobamde  
Srobis 
Semdeg  
1 2 3 4 5 6 7 
1 gulSiSvela 2.63 2.2 1.28 19.3 58.1 
2 Svelisyura 
(skveri) 2.86 2.4 1.20 19.5 50 
3 anakliuri 
(fuTqurami) 2.99 2.5 1.38 19.6 57.5 
4 xaWapura 3.14 2.6 1.32 19.8 50.8 
5 dedoflis 
TiTi 
(bademi) 3.01 2.5 1.37 19.8 54.8 
6 cxeniskbila 2.75 2.3 1.22 19.7 53.1 
7 nemsa 2.52 2.0 1.21 19.1 55 
 
Ggamosavlianobis gansazRvrisaTvis 2008 da 2009 wlis 
mosavlidan aRebuli TiToeuli jiSis 50 kg Txili aiwona, rogorc 
Srobis dasawyisSi ise dasasruls – ganisazRvra: Srobis danakargi, 
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(Srobamde da Srobis dasasruls nayofis wonis sxvaoba) gautexavi 
Txilis da Txilis gulis masis procentuli raodenobis 
Sesabamisad gulis gamosavlianoba, aseve  ganisazRvra arsebuli 
defeqtebi rogorc naWuWis ise Txilis gulis, aseve Sedarda 
sxvadasxva agroekologiur zonebSi aRebuli mosavlis xarisxis am 
maCveneblebis mixedviT jiS anakliuris magaliTze. Sedegebi 
mocemulis cxr (## 19, 20) 
nimuSebis meqanikuri analizis Sedegebi 
2009 wlis mosavali 
















ba % Srobamde 
Srobis 
Semdeg 
1 2 3 4 5 6 7 
1 gulSiSvela 2.80 2.15 1.18 23.2 54.8 
2 Svelisyura 
(skveri) 3.02 2.35 1.19 22.1 50.6 
3 anakliuri 
(fuTqurami) 3.15 2.42 1.30 23.1 53.7 
4 xaWapura 3.38 2.48 1.29 26.6 52.0 
5 dedoflis 
TiTi 
(bademi) 3.23 2.43 1.32 24.0 54.3 
6 cxeniskbila 2.93 2.25 1.20 23.2 53.3 
7 nemsa 2.60 1.98 1.08 23.8 54.5 
 
nimuSebis meqanikuri analizis Sedegebi 
2008 wlis mosavali 
diagrama #10 

























































gulis wona (g) nayofis wona (g)
 
nimuSebis meqanikuri analizis Sedegebi 
2009 wlis mosavali 
Ddiagrama #12 

























































gulis wona (g) nayofis wona (g)
 
2008 da 2009 wlis mosavlis maCveneblebis  Sedareba 
Ddiagrama #14 























gulSiSvela Svelisyura anakliuri xaWapura dedoflis TiTi cxeniskbila nemsa
Ggamosavlianoba 2008 wlis mosavali % gamosavlianoba 2009 wlis mosavali %
 
 
 ganvsazRvre gautexavi Txilis xarisxis Sefasebis aseve 
umniSvnelovanesi parametri, romelic aris jiSebis mixedviT 
damaxasiaTebeli teqnikuri defeqtebis saxeebi da raodenoba cxr, 
## 21, 22  
Txilis xarisxobrivi maCveneblebi 
2008 wlis mosavali 





























































































2,10 1,98 0,9 2,45 1,87 0,52 1,64 2,0 
2 
a) tyupi nayofi 
Ggulis defeqtebi 2,28 2,94 = = = = 1,21 = 
 b) gulis = = = = = = = = 
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siyviTle 
 g) faruli 
sidample 
0,5 0,8 = 0,6 0,5 0,7 0,23 0,9 
 d) damZaRebuli 
(daobebuli) 
= = = = = = = = 
 e) mavneblebiT 
dazianebuli 
= = = = = = = = 
 v) damWknari 0,45 0,29 1,98 0,72 0,52 1,15 0,16 0,44 
3 sul (jami) 5,33 6,01 2,88 3,77 2,91 2,37 3,24 3,34 
 
 
rogorc cxrilebidan Cans nayofis defeqtis didi nawili 
modis naWuWis defeqtze (zedapiris xasiaTi, forma, feri) 
gamonaklisia jiSi ~anakliuri~ romelSic sxva jiSebTan SedarebiT 
metia gulis defeqti.  SedarebiT naklebia mavnebliT dazianebuli 
damWknari da faruli sidampliT daavadebuli nayofebis wili.  
 
 
Txilis xarisxobrivi maCveneblebi 






























































































%        
2,61 2,12 1,20 3,40 2,5 0,96 2,72 2,42 
2  
a) tyupi nayofi 
Ggulis 
defeqtebi  
3,34 2,62 = = = = 1,34 = 
 b) gulis 
siyviTle 
= = = = = = = = 
  99 
 g) faruli 
sidample 
0,7 0,92 = 0,81 1,30 1,85 0,58 1,22 
 d) damZaRebuli 
(daobebuli) 
= = = = = = = = 
 e) mavneblebiT 
dazianebuli 
= = = = = = = = 
 v) damWknari 0,62 0,43 2,27 1,00 0,78 0,20 0,29 0,63 
3 sul (jami) 6,27 7,09 3,47 5,21 4,58 3,01 4,93 4,27 
 
standartis mixedviT umaRlesi (eqstra) klasis Txilis 
partiisaTvis aRniSnuli  danakargebis zRvari aris 8 %. cxrilSi 
mocemuli maCveneblebis Tanaxmad aRebuli nimuSebi srulad 
akmayofilebs saerTaSoriso standartis xarisxis moTxovnebs, 
magram aRebuli nimuSebidan maRali maCvenebliT gamoirCeva 
samrewvelo jiSebidan: nemsa, gulSiSvela da xaWapura,  SedarebiT 
uaresi Sedegi aCvena jiSma anakliuri rac imiTac aris gamowveuli, 
rom misTvis yvelaze metad aris damaxasiaTebeli tyupguliani 
nayofebi, rac teqnikuri TvalsazrisiT iTvleba defeqtad. 
aRmosavleT da dasavleT saqarTveloSi aRebuli nimuSebis 
(anakliuri) Sedarebisas mniSvnelovani gansxvaveba parametrebs 
Soris arc am SemTxvevaSi dafiqsirebula.  
 
 
3.3.3. თხილის  ქიმიური ანალიზის შედეგები 
 
testirebis laboratoria `multitestSi~ da laboratoria 
`eqspertiza +~-Si, Catarda nimuSebis qimiuri analizi, nimuSebi 
Semowmda agreTve aflatoqsinis Semcvelobaze. ganisazRvra 
sxvadasxva agroekologir zonaSi aRebuli Txilis cximis 
cximmJavuri Semadgenloba, vitaminebis da mikroelementebis 
Semcveloba. Sedegebi mocemuli cxr. ## 23, 24, 25. 
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0,4 0,4 0,3 0,3 0,4 0,4 0,4 
2 teni 11,82 11,41 11,44 11,64 11,8 11,62 11,67 
3 cximi 64,18 61,49 60,65 62,54 61,40 60,92 62,84 
4 cila 13,60 14,44 14,0 14,90 14,64 13,02 12,37 
5 fruqtoza 0,24 0,34 0,2 0,2 0,15 0,26 0,18 
6 glukoza 0,63 0,71 0,46 0,38 0,60 0,54 0,32 
7 saqaroza 3,31 2,62 3,96 3,60 3,73 3,79 4.00 
9 sul Saqari 3,97 3,46 4,62 4,89 4,03 4,90 4,51 
10 ujredisi 6,45 8,19 9,28 6,03 7,12 9,56 8,61 












 <0,02 <0,02 <0,02 <0,02 <0,02 <0,02 <0,02 
13 aflatoqsini 
B2 
<0,02 <0,02 <0,02 <0,02 <0,02 <0,02 <0,02 
14 aflatoqsini 
G1 
<0,02 <0,02 <0,02 <0,02 <0,02 <0,02 <0,02 
15 aflatoqsini 
G2 
<0,02 <0,02 <0,02 <0,02 <0,02 <0,02 <0,02 
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0,17 0,10 0,12 0,14 0,15 0,12 0,12 
2 teni 11,46 11,21 11,32 11,18 11,07 11,80 11,79 
3 cximi 66,67 64,46 61,20 65,0 63,30 63,22 62,39 
4 cila 11,06 14,20 14,10 12,08 12,70 12,00 13,52 
5 fruqtoza 0,14 0,22 0,48 0,97 0,72 0,59 0,45 
6 glukoza 0,20 0,45 0,52 1,10 1,00 0,92 0,48 
7 maltoza - - - 0,10 -  - 
8 saqaroza 4,09 3,57 3,50 3,25 3,23 3,19 2,69 
9 sul Saqari 4,43 4,24 4,50 5,42 4,95 4,70 3,62 
10 ujredisi 5,84 5,89 8,88 5,60 7,98 8,28 8,67 







<0,02 <0,02 <0,02 <0,02 <0,02 <0,02 <0,02 
13 aflatoqsini 
B2 
<0,02 <0,02 <0,02 <0,02 <0,02 <0,02 <0,02 
14 aflatoqsini 
G1 
<0,02 <0,02 <0,02 <0,02 <0,02 <0,02 <0,02 
15 aflatoqsini 
G2 
<0,02 <0,02 <0,02 <0,02 <0,02 <0,02 <0,02 
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Txilis qimiuri Semadgenloba 2008-2009 wlis mosavali 
(kaxeTi) 























































































0,11 0,2 0,2 0,14 0,19 0,24 0,28 0,22 
2 teni 11,43 11,14 11,50 11,60 11,62 11,43 11,40 11,80 
3 cximi 67,99 63,42 60,20 62,54 65,24 61,70 59,70 60,20 
4 cila 11,45 14,28 14,84 13,92 13,60 14,12 14,36 13,46 
5 Ffruqtoza 0,45 0,28 0,43 0,42 0,18 0,23 0,46 0,40 
6 Gglukoza 0,57 0,46 0,61 0,78 0,52 0,53 0,63 0,72 
7 Mmaltoza 0,07 - - - - - - - 
8 saqaroza 3,74 5,54 3,56 2,72 4,06 4,80 4,34 3,72 
9 sul Saqari 4,83 6,27 4,60 3,92 4,76 5,50 5,43 4,84 
10 Uujredisi  4,30 4,89 8,86 8,02 4,78 7,27 9,11 9,69 








<0,02 <0,02 <0,02 <0,02 <0,02 <0,02 <0,02 <0,02 
13 aflatoqsini 
B2 
<0,02 <0,02 <0,02 <0,02 <0,02 <0,02 <0,02 <0,02 
14 aflatoqsini 
G1 
<0,02 <0,02 <0,02 <0,02 <0,02 <0,02 <0,02 <0,02 
15 aflatoqsini 
G2 
<0,02 <0,02 <0,02 <0,02 <0,02 <0,02 <0,02 <0,02 
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sxvadasxva agroekologiur zonaSi aRebuli Txilis nimuSebSi  












1 2 3 4 
1 Ppalmitinis MmJava 
16:0 
3.7 6,2 
2 stearinis mJava 18:0 1.2 4,3 
 sul najeri 4.9 10,5 
3 oleinis mJava 18:1 79.2 77,1 
4 linolis mJava 18:2 12.4 10,3 
5 linolinis mJava 18:3 3.5 2,1 
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nimuSebSi toqsikuri nivTierebebi ar aRmoCnda, danarCeni 
parametrebi (Semadgeneli nivTierebebis, vitaminebis da 











1 2 3 4 
1 kalciumi Ca Mmg. /100g 137 
2 rkina  Fe Mmg. /100g 15.20 
3 magniumi MM Mg Mmg. /100g 162.0 
4 fosfori  P Mmg. /100g 225.0 
5 kaliumi   K Mmg. /100g 667.0 
6 spilenZi    Cu Mmg. /100g 2.50 
7 manganumi  Mn Mmg. /100g 5.30 
6 vitamini  C Mmg. /100g 2.88 
7 Tiamini  B B1 Mmg. /100g 0.72 
8 riboflavini B2 Mmg. /100g 0.20 
9 pantetonis mJava  
B3 
Mmg. /100g 1.00 
10 pirodoqsini  B6 Mmg. /100g 0.60 
11 tokoferoli  E Mmg. /100g 32.20 
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Txilis jiSebis kvebiTi Rirebuleba da Sesabamisad xarisxic 
sakmaod maRalia (standartTan Sesabamisoba).    
sxvadasxva agroekologiur zonaSi rekomendebuli erTi da 
imave jiSis qimiuri Semadgenlobis ZiriTad parametrebs Soris 
gansxvaveba aris umniSvnelo. magram rac Seexeba Semadgeneli 
nivTierebebis Tvisobriobas, gansxvavebis dasafiqsireblad im 
mosazrebidan gamomdinare rom nayofis qimiuri Semadgenlobis 
udidesi nawili modis am nivTierebaze aviRe cximi. cximis 
cximmJavuri Semadgenlobis analizis safuZvelze dadginda rom, 
cximmJavuri Sedgeniloba igive iyo magram gansxvaveba dafiqsirda 
najeri da ujeri cximovani mJavebis TanafardobaSi, mag. kaxeTSi 
aRebul jiS gulSiSvelas  nimuSSi cximSi  meti raodenobiT (5,6%-
iT) aRmoCnda najeri cximovani mJavebi, vidre imave jiSis 
imereTidan aRebul nimuSSi, (cxr #26) rac imas adasturebs rom 
dasavleT saqarTveloSi miRebuli Txilis kvebiTi Rirebuleba 
ufro maRalia. 
Brogorc cxrilebidan Cans bunebriv pirobebSi Srobis 
uaryofiTi mxare mSrobi agentis arafiqsirebuli parametrebi  
(rogorc temperaturis ise haerSi tenis mniSvnelobis cvalebadoba 
Srobis monakveTebis mixedviT) uaryofiTad ar asaxula nedleulis 
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თავი IV 
Nნედლეულის (თხილი) მიღების და შენახვის წესები 
4.1 თხილის შენახვისას გასათვალისწინებელი ფაქტორები 
N  
nayofi warmoadgens cxovelmoqmed organizms romelic 
ganuwyvetliv ganicdis cvlilebas, Senaxvis wesebis dacvis gareSe 
kargavs xarisxs da  SesaZlebelia saerTod gamouyenebeli gaxdes 
kvebiTi daniSnulebiT. 
 nayofSi mimdinare bioqimiurma gardaqmnebma SeiZleba miiRos 
arasasurveli mimarTuleba, warimarTos intensiurad da gamoiwvios 
nayofis Semadgenlobis Rrma cvlileba. 
 Txilis Senaxvis procesi rTuldebaQWarbi tenis Semcvelobis 
SemTxvevaSi. radgan am dros mimdinareobs intensiuri egzoTermuli 
procesi-Jangbadis STanTqma da naxSirorJangis da wylis gamoyofa. 
gamoiyofa aseve siTbos iseTi raodenoba, rac sakmarisia rom 
moxdes TviTCaxureba da TviTaalebac ki. amave dros fermentebis 
da mikrobebis cxovelmyofelobisaTvis iqmneba xelsayreli 
pirobebi, rac Tavis mxriv iwvevs nayofis Semadgeneli naerTebis 
struqturis rRvevasa da mikroorganizmebiT dabinZurebas. 
 nayofi warmoadgens axali mcenaris Canasaxs, sruli simwifis 
da dabali tenis pirobebSi is imyofeba anabiozur (faruli 
sicocxlis) mdgomareobaSi anu tenis dakargviT nayofis ujredis 
protoplazmis koloiduri xsnaris mdgomareobidan mSrali labis 
(gelis) mdgomareobaSi gadasvlis gamo Zlier sustdeba 
sasicocxlo funqciebi. prof. goldovskis mixedviT arsebobs 
anabiozuri mdgomareobis ori saxe: 
1. sruli anabiozi - romlis miRweva warmoebs nayofis 
gaSrobiT metad dabali tenis Semcvelobamde, sruli 
anaboizis ZiriTadi maCvenebelia nayofSi nivTierebaTa 
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cvlis procesis Sewyveta da xelsayreli pirobebis Seqmnis 
SemTxvevaSi misi aRdgenis SesaZlebloba. amgvarad sruli 
anabiozi xasiaTdeba faruli sicocxlis mdgomareobiT, 
romlis drosac nivTierebaTa cvlis procesi srulebiT ar 
arsebobs magram SeiZleba iqnas aRdgenili. 
2. sameurneo anabiozi-nayofis iseTi mdgomareobaa romlis 
drosac nivTierebaTa cvlis procesebi mimdinareobs Zlier 
mcire intensivobiT (minimumamde aris dayvanili) magram 
SesaZlebelia gaZlierdes Tu xelsayreli pirobebi 
Seiqmneba, aseTi mdgomareoba axasiaTebs normaluri tenis 
Semcvel nayofs. 
tenis Semcvelobis amaRlebisas nayofi anabiozuri 
mdgomareobidan gadadis intensiur cxovelmoqmed mdgomareobaSi, 
romlis drosac masSi mimdinareobs nivTierebaTa gaZlierebuli 
cvla calmxrivi mimarTulebiT, romelsac Tan sdevs nivTierebaTa 
daSla da Sedegad energiis Warbi raodenobiT gamoyofa. cxadia 
rom nayofis ufro xangrZlivi periodis ganmavlobaSi Sesanaxad 
umjobesia misi sruli anabiozis mdgomareobaSi yofna, am pirobebis 
Seqmna moiTxovs mniSvnelovan danaxarjebs, amave dros Txili ar 
miekuTvneba Znelad Sesanax nedleuls, amitom nayofis Senaxva 
rekomendebulia pirvel etapze mainc, sameurneo anabiozis 
mdgomareobaSi, magram ise rom nayofs ar mieces sruli 
cxovelmoqmedebis mdgomareobaSi gadasvlis saSualeba. Aanu 
nayofis ama Tu im mdgomareobis ganmsazRvrel faqtors 
warmoadgens masSi tenis Semcveloba, romlis raodenobazea 
ZiriTadad damokidebuli procesebis mimdinareobis intensivoba, 
nayofis Senaxvaze garda tenis Semcvelobisa gavlenas axdens 
agreTve rogorc garemos, ise TviT nayofis temperatura, 
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garemomcveli airis Semadgenloba, mikrobebis da mavneblebis 
cxovelqmedeba. 
tenis Semcvelobis  mniSvneloba nayofSi gamoixateba imaSi 
rom sameurneo anabiozis mdgomareobaSi, nayofis maragi sakvebi 
nivTiereba warmodgenilia uxsnadi naerTis saxiT da ar aqvs 
ujredis kedelSi gaJonvis unari. nivTierebaTa cvlis procesi 
mimdinareobs umniSvnelod, plazmis Zlieri siblantis gamo mis 
SemadgenlobaSi myof calkeul nivTierebaTa urTierTqmedeba 
SeuZlebeli xdeba, garda amisa plazmis gelis metad maRali 
koncentraciis gamo mis SigniT Zneli xdeba difuziis mimdinareoba, 
sunTqvis procesisaTvis ki difuziis arseboba aucilebelia, 
sunTqvis procesis dros xdeba ujredis SigniT myof gacvliT 
produqtebis difuziuri moZraoba. 
nayofSi mSral mdgomareobaSi mimdinareobs nivTierebaTa 
umniSvnelo cvla rac gamoixateba sunTqviT, sunTqva ori ZiriTadi 
procesisgan Sedgeba:  
1. advilad Jangvadi naerTebis daJangva damJangveli 
fermentebis meSveobiT. 
2. mTeli rigi organuli naerTebis (pirvel rigSi 
naxSirwylebis) fermentuli daSla saboloo 
produqtebis- naxSirorJangisa da wylis warmoqmniT. 
nayofSi tenis Semcvelobis gadidebasTan erTad Zlier 
matulobs nivTierebaTa cvlis procesis intensivoba, imatebs 
Jangbadis STanTqma da naxSirorJangis gamoyofa. yvela mcenaris 
nayofs aqvs tenis Semcvelobis Tavisi zRvari romlis sididemdec 
tenis gazrda Tumca iwvevs sunTqvis procesis gaZlierebas, magram 
umniSvnelo raodenobiT, aRniSnuli zRvris Semdeg ki sunTqvis 
intensivoba intensiurad matulobs TxilisTvis es zRvaria-12%-ze 
meti, nuSisTvis-11%-ze, kaklis SemTxvevaSi 10%-ze. sxvadasxva 
  109 
kulturis nayofSi tenis zRvris aseTi sxvadasxvaoba warmoadgens 
misi plazmis gelis sxvadasxva koloiduri struqturis Sedegs. 
 nivTierebaTa cvlis process Tan sdevs siTbos sakmao 
raodenobiT gamoyofa, rac gansakuTrebiT igrZnoba didi masis 
pirobebSi, rodesac nayofis didi raodenobaa dayrili sqel fenad 
da sunTqvis Sedegad gamoyofili siTbo gadaecema garemo ares, 
gamoyofili siTbosgan ganviTarebulma temperaturam zogjer 
SeiZleba miaRwios 80-900C. aris SemTxvevebi roca Senaxuli nayofi 
ganicdis TviTaalebas, rac ufro maRalteniania nayofi miT metad 
aris SesaZlebeli misi temperaturis mkveTri aweva. 
 temperaturis mateba erTis mxriv aZlierebs sunTqvis process, 
aCqarebs bioqimiur reaqciebs, adidebs koloiduri naerTebis 
Zvradobas, aCqarebs difuziur procesebs da a.S. meores mxriv 
axSobs sunTqvis process Slis ujredis sasicocxlo elementebis 
struqturaSi Semaval aramedeg naerTebs 40-450C–ze ufro maRal 
temperaturaze Warbobs damaCqarebeli da gamaZlierebeli 
procesebi 550C ufro maRal temperaturaze ki QWarbobs sunTqvis 
Semaferxebeli procesebi. maRal temperaturaze mimdinareobs 
fermentebis inaqtivizacia, ris gamoc Cerdeba nayofSi mimdinare 
yvela fermentuli reaqcia maT Soris sunTqva da hidrolizi. 
 garemomcveli haeris Sedgenilobac did gavlenas axdens 
sunTqvis procesze: 
1. nayofis sunTqvis dros gamoyofili tenis xarjze izrdeba 
haeris fardobiTi tenianoba. 
2. sunTqvis xarjze gamoyofili naxSirorJangi grovdeba 
nayofebs Soris arsebul areSi ris gamoc haerSi izrdeba 
naxSirorJangis koncentracia. 
3. Jangbadis sunTqvis procesisaTvis gamoyenebis gamo haeri 
JangbadiT Raribdeba. 
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nayofis garemomcvel areSi mimdinare yvela zemoTCamoTvlili 
cvlileba gavlenas axdens masze. haeris SefardebiTi tenianobis 
amaRlebis gamo nayofis civ zedapirze mimdinareobs tenis 
kondensacia (umTavresad im fenaze romelic atmosferos sazRvravs) 
ris gamoc nayofSi matulobs tenis Semcveloba Sedegad-intensiuri 
cxovelmyofeloba. garemoSi naxSirorJangis koncentraciis 
gadideba da Jangbadis Semcireba iwvevs nayofis sunTqvis xasiaTis 
Secvlas. 
atmosferoSi Jangbadis 2%-mde Semcirebis SemTxvevaSi sunTqvis 
intensivoba umniSvnelod neldeba, ufro metad Semcirebis 
SemTxvevaSi ki SesamCnevad mcirdeba, magram Jangbadis sruli 
ararsebobis SemTxvevaSic ki mimdinareobs naxSirorJangis mcire 
raodenobiT gamoyofa, naxSirorJangi warmoadgens 
intramolekuluri sunTqvis Sedegs. 
Yyovelive zemodTqmulidan gamomdinare cxadia rom, nayofis 
TviTCaxurebis gamomwvev ZiriTad faqtors warmoadgens maRali 
tenianoba, romelic xels uwyobs misi anabiozuri mdgomareobidan 
cxovelmoqmed mdgomareobaSi gadasvlas. 
nayofis Caxurebis dasawyisSi fermentatuli sistema iwyebs 
intensiur qmedebas ris Sedegad Caxurebis pirvel etapze xdeba 
cximis mJavianobis gadideba (izrdeba mJavuri ricxvi), temperaturis 
kidev ufro matebisas mimdinareobs fermentebis moqmedebis 
darRveva ris Sedegad Tavs iCens avtolizuri procesi, am dros 
mimdinareobs Semadgeneli nivTierebebis Rrma cvlileba. Warbi 
tenis da temperaturis pirobebSi viTardeba mikroorganizmebi, (jer 
vrceldeba obis sokoebi, Semdeg viTardeba Termofiluri 
mikrobebi). TviTCaxurebis dros ganviTarebul maRal 
temperaturaze Zlierdeba JangviTi procesebic, rac iwvevs 
temperaturis ufro metad gadidebas, TviTCaxurebis am etapze 
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bioqimiuri procesebi romlebic apirobebs fermentebisa da 
mikrobebis moqmedebas marTalia qreba, magram produqtis 
xarisxobrivi maCveneblebi mkveTrad aris gauaresebuli. 
 nayofSi mimdinare yvela procesi miT ufro Rrma da 
intensiuria, rac ufro metia nayofis tenianoba, intensiuri Jangvis 
procesis Sedegad SesaZlebelia nayofis savsebiT gafuWebac ki. 
grovebad Senaxul nayofSi SesaZlebelia TviTCaxurebis Semdeg 
saxeebs hqondes adgili: zedapiruli, TviTCaxureba qveda fenebSi 
da vertikalur sibrtyeSi, budobrivi da mTliani TviTCaxureba. 
 zedapiruli an qveda fenebis TviTCaxureba SeiZleba gamowveuli 
iqnas maRali tenis Semcvelobis nayofis adgilobrivi gacxelebiT, 
nayofis mier gamoyofili siTbo iwvevs sunTqvis procesis 
gaZlierebas da grovis qveda an zeda fenebSi ris Sedegadac xdeba 
temperaturis aweva. 
vertikalur sibrtyeSi TviTCaxureba Cveulebriv xdeba 
vertikalur kedlebze an mis maxloblad moTavsebuli nayofis 
temperaturis momatebiT, an garemodan siTbos gadacemiT. 
budobrivi TviTCaxureba yvelaze Zneli SesamCnevia da 
Cveulebriv gamowveulia erT an ramdenime adgilze gareSe 
minarevebis didi raodenobiT dagrovebiT, an tenis normaluri 
Semcvlobis mqone nayofTan erTad Warbteniani nayofis moTavsebiT.  
mTliani TviTCaxureba warmoadgens erTi romelime 
zemoTaRniSnuli Caxurebis saxeebis, erToblivi ganviTarebis 
Sedegs, Tu es movlenebi droze ar iqna SemCneuli da 
likvidirebuli. (Caxureba viTardeba mTel masaSi) 
am movlenis Tavidan asacileblad, Senaxvamde nayofis mTliani 
partia unda iyos miyvanili tenis Semcvelobis erTnair 
mdgomareobamde, ukidures SemTxvevaSi sxvadasxva tenis 
Semcvelobis nayofebi unda dajgufdes cal-calke, vinaidan 
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maRalteniani nayofis mcire raodenobamac ki SeiZleba gamoiwvios 
nayofis mTeli partiis gafuWeba. radgan rogorc zemoT iyo 
aRniSnuli zedmeti teni gamoiwves fermentebis da mikrobebis 
gaaqtiurebas, rasac Sedegad mohyveba nayofis Semadgeneli 
nivTierebebis iseTi Rrma cvlilebebi rom SemdgomSi Catarebul 
aranair teqnologiur operacias ar SeuZlia damdgari Sedegis 
gamosworeba. [7, 48, 151] 
 
 
4.2 T xi l i s r o go r c  Senaxvi s o bi eqt i s T avi sebur ebebi  da 
nayo f Si  mi mdi nar e gar daqmnebi  
 
Txilis nayofis xarisxi  Semadgeneli nivTierebebis 
stabilurobiT aris ganpirobebuli, Seicaven ra didi raodenobiT 
cxims (60% da meti) xarisxi mniSvnelovnad aris ganpirobebuli 
cximebSi mimdinare procesebiT. lipidebi mcenareul Tu cxovelur 
qsovilSi, agreTve maTgan gamoyofis da gadamuSavebis dros 
ganicdian qimiur cvlilebebs, es gamowveulia cximebis 
SemadgenlobaSi myofi trigliceridebiT da maTi Tanxlebi 
produqtebiT. Mmagram am cvlilebebis dros Tavidan unda iqnas 
acilebuli cximis xarisxis mkveTri gauareseba, (igulisxmeba 
qimiuri Semadgenlobisa da organoleptikuri Tvisebebis iseTi 
cvlileba, roca misi daniSnulebisamebr gamoyeneba SeuZlebelia) 
cximis Semcveli nayofi Tavisi SedgenilobiT warmoadgens ares 
romelic qimiuri da bioqimiuri faqtorebis gavleniT advilad 
SeiZleba Seicvalos, amitom aucilebelia mavned moqmedi 
faqtorebis mocileba an maTi moqmedebis Sesusteba. Senaxvis 
periodSi.  
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dadgenilia rom cximis xarisxis gauaresebis procesi 
pirobebisagan damokidebulebiT SeiZleba iyos sufTa qimiuri an 
bioqimiuri – gamowveuli fermentebis an mikroorganizmebis 
moqmedebiT.  
nayofSi mimdinare cvlilebebi damokidebulia mraval 
faqtorze, zogi maTgani aCqarebs cximis gafuWebas, zogi ki piriqiT 
anelebs, yvelaze mniSvnelovani faqtorebia sinaTle, siTbo, tenis 
Semcveloba da katalizatorebi. nayofis xarisxis gauaresebaze 
arsebiTad  moqmedebs agreTve TviT nayofis qimiuri Semadgenloba 
masSi Semavali sxva nivTierebebi. mag. cila –praqtikidan cnobilia 
rom cilebis didi raodenobiT Semcveli nayofi ufro swrafad  
kargavs xarisxs, es SeiZleba aixsnas im garemoebiT rom jer erTi 
cilebi qmnian saukeTeso ares mikroorganizmebis gavrcelebisaTvis, 
meorec is, rom cximis Tanamgzavri nivTierebebi Seicaven ferments 
lipaza (fosfolipaza, lipoqsigenaza) romelic Tavis aqtivobas 
900-zedac ki ar kargavs da Senaxvis dros iwvevs hidrolizur 
procesebs, gansakuTrebiT  ferment lipazas moqmedebas xels 
uwyobs Warbteniani are. [121, 128, 130] 
fermenti lipaza rogorc zemoT iyo aRniSnuli iwvevs 
cximebis rogorc hidrolizs ise sinTezsac, reaqciis 
wonasworobaze gavlenas axdens moqmed nivTierebaTa gansakuTrebiT 
ki wylis koncentracia, fermenti lipaza Slis cximebs mxolod im 
SemTxvevaSi, rodesac xsnaris kincentracia garkveul zRvarze 
ufro dabalia, koncentraciis gadidebisas zRvarze metad fermenti 
lipaza iwyebs cximebis sinTezs, rac ufro dabali rigisaa 
cximovani mJava miT ufro nela mimdinareobs misi sinTezi. 
wyliT mdidar areSi fermenti lipaza iwvevs hidrolizs 
koncentrul areSi ki sinTezs. gliceridebis sinTezi warmoadgens 
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wonasworul reaqcias, reaqciis mimarTuleba damokidebulia 
nayofis tenianobaze. 
 daumwifebeli nayofis mJavuri ricxvi yovelTvis ufro didia 
vidre mwife nayofis, rac imis damadasturebelia rom glicerinis 
warmoqmna agvianebs cximovan mJavas warmoqmnas, an kidev fermenti 
lipaza ver aswrebs mis sinTezs, nayofis Srobis periodSi misi 
tenianoba mcirdeba, cximovani mJavas warmoqmnac neldeba ris gamoc 
cximis mJavianoba klebulobs, magram radganac reaqcia 
wonasworulia, tenis yovelma momatebam SeiZleba gamoiwvios 
Tavisufali mJavas xelaxla gamoyofa.  
Ooptimalur tenis niSnulamde gamSrali da swori reJimiT 
Senaxul nayofSi cximi Cveulebriv warmoadgenen neitralur 
nivTierebas, e.i. srul eTerebs romelebic Tavis SemadgenlobaSi ar 
Seicavs daSlis produqtebs di da monogliceridebs magram radgan 
mcenareuli qsovili Seicavs cximis damSlel ferments lipazas, 
romlis moqmedebac damokidebulia garemo aris mdgomareobaze, 
garkveul pirobebSi SeiZleba gaaqtiurdes da gamoiwvios cximis 
hidrolizuri daSla, ris Sedegadac miiReba daSlis produqtebi, 
(dazianebuli nayofis SemTxvevaSi am procesis provocireba  ufro 
advilad SesaZlebelia). nayofSi Semavali cximi yovelTvis Seicavs 
mcire raodenobiT Tavisufal cximovan mJavebs romelTa 
raodenobac Senaxvis procesSi izrdeba Senaxvis pirobebTan 
damikidebulebiT.  
 Eeqsperimenti zemoTaRniSnuli faqtoris gavlenis 
Sesaswavlad Cavatare ori mimarTulebiT: 
1. Warbteniani nayofi (14-16%)  tomaraSi moTavsebis Semdeg 
gadatanili iqna sacavSi sadac daculi iqna reJimi: haeris 
temperatura a.u. 200C da tenianoba a.u. 65-70%. 
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2. optimalur tenis niSnulamde gamSrali Txili (12%) romelic 
aseve taraSi iqna moavsebuli, Sesanaxad gadatanili iqna 
Warbtenian garemoSi haeris tenianoba 80-85% haeris 
temperatura 250C. 
Sedegi orive SemTxvevaSi iyo nayofis xarisxis mkveTri 
gauareseba,  imisda mixedviT, Tu ra damaxasiaTebeli nivTierebebi 
warmoiqmneba, aRniSnuli procesi SesaZlebelia Semdeg etapebad 
daiyos: 1. nayofis gamwareba (hidrolizis Sedegad Tavisufal 
mJavaTa mateba). 2. damZaReba (aldehiduri an ketonuri). 3. daobeba.  
Nnayofis xarisxis gauaresebis forma – gamwareba aris rTuli 
bioqimiuri procesis Sedegi, romlis sawyisi stadia aris 
fermentuli hidrolizi da amis Sedegad Tavisufali 
dabalmolekuluri cximovani mJavebis dagroveba, nayofSi mimdinare 
Semdegi cvlilebebi dakavSirebulia mcirejaWviani aldehidebis da 
ketonebis dagrovebasTan, romlebic Jangvis meoradi produqtebia, 
rac ara marto aZlierebs gamwarebis gemos, aramed aniWebs sxva 
arasasiamovno gemur Tvisebebsac. Aaqve isic unda aRiniSnos rom am 
dros nayofSi mimdinare cvlilebebi, umniSvnelo siswrafiT 
mimdinareobs da vizualuri dakvirvebiT Zneli SesamCnevia. 
induqciuri periodis damTavrebis Semdeg (induqciuri periodis 
xangrZlivoba damokidebulia cximis qimiur Sedgenilobaze da 
garemo pirobebze), procesi swrafad iwyebs ganviTarebas, rasac 
Sedegad mosdevs Txilis xarisxis mkveTri gauareseba. 
nayofis `damZaReba~ aseve rTul qimiur process warmoadgens, 
am dros Txili iZens specifikur suns da arasasiamovni mware 
gemos.  mizezs warmoadgens ori ZiriTadi erTmaneTisagan 
damoukidebeli procesi 1) cximis hidrolizi, ris Sedegadac 
warmoiqmneba Tavisufali cximovani mJavebi da 2) DAdaJangvis 
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procesi romlis drosac iJangeba rogorc hidrolizis Sedegad 
warmoqmnili ise gliceridebSi Semavali Tavisufali mJavebic.  
daJangvis  procesze gavlenas axdens cximis Sedgenilobac, 
(Txilis zeTSi didi raodenobiT warmodgenilia ujeri cximovani 
mJavebi) ujeri cximovani mJavebi ufro advilad da swrafad 
iJangeba, dadgenilia agreTve rom maRalujeri cximovani mJavebi 
ufro Cqara iJangeba vidre dabalujeri, mag. linolis mJava ufro 
Cqara iJangeba vidre oleinis, Tavisufali cximovani mJavebi ufro 
advilad iJangebian vidre maTi rTuli eTerebi da gansakuTrebiT 
gliceridebi. Uujeri cximovani mJavebi arapolarulia amitom 
Jangbadi ixsneba 7-8 –jer metad vidre polarul mJavebSi, ujeri 
cximovani mJavebis Jangva mimdinareobs sqemiT. 
                              RH+O2=ROOH 
JangviTi reaqciis dros mimdinareobs lipidebis struqturis 
rRveva, da miiReba JangviTi produqtebi (lipidebis hidroJangi, 
aldehidi, ketoni, spirti, aqtivatori JangviTi procesebis aris 
Jangbadis Tavisufalradikaluri forma). 
 mcenareul qsovilSi gvxvdeba katalizatori lipoqsigenaza, 
romelic aseve akatalizebs ujeri cximovani mJavebis JangviT 
reaqciebs, mZime liTonis ionebic xasiaTdebian Zlieri katalizuri 
moqmedebiT Slian zeJangebs da warmoqmnian Tavisufal radikalebs. 
zeJangebi arastabiluri naerTebia da iSleba, miiReba aldehidebi. 
am sqemiT JangviTi reaqcia mimdinareobs nayofSi Semavali 
Tavisufali ujeri cximovani mJavebisac. Tumca am procesis 
mimdinareobis parametrebi dadgenili ar aris. 
JangviT procesebs anelebs nayofSi Semavali antioqsidantebis 
moqmedeba - unari Sewyvitos Jangvis jaWvuri reaqcia. bunebrivi 
antioqsidantebi tokoferolebi da fosfolipidebi dezaqtivirebas 
axdenen cvladi valentobis  mZime liTonebis (spilenZi, kobalti 
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rkina, manganumi) ionebis da liTonis ionebTan warmoqmnian 
stabilur JangviT reaqciaSi aramonawile  kompleqsur naerTebs. 
JangviT reaqciis  antioqsidantebis moqmedebis Sedegze SeiZleba 
iTqvas 1) antioqsidanti ukavSirdeba daJangvis Sualedur 
produqts-autokatalizators da amiT ewinaaRmdegeba Jangbadis 
gadatanas 2) antioqsidanti Tavisufali valentobiT ukavSirdeba 
dasaJang ujer naerTs da amiT aferxebs mis daJangvas, 
antioqsidantebis mcire raodenobac ki (0,25-1%) metad anelebs 
Jangvis process, magram savsebiT mainc ver wyveten. rac SeexebaT 
cximis  pigmentebs advilad iJangebian da amitom SesaZlebelia 
moqmedebdnen rogorc antikatalizatorebi, mag. kvarcetini 
moqmedebs rogorc antioqsidanti, karotini ki garkveul etapze 
aCerebs kidevac daJangvis process. Txili mdidaria E   vitaminiT, 
(romlis dacviTi meqanizmi imaSi gamoixateba rom E   vitamini icavs 
ujredis membranas Tavisufali radikalebis `Setevisagan~). Tumca 
Senaxvis pirobebis daucvelobisas zegavlenis damuxruWebaa 
SesaZlebelia magram ara Tavidan acileba.  
cximebis Jangvis reaqciis Tanmxlebia cilis destruqcia anu 
cvlilebas ganicdis ara marto gliceridebi aseve misi Tanmxlebi 
nivTierebebi (mag. feris cvlileba dakavSirebulia karotinoidebis 
JangvasTan), am reaqciebis Sedegad miRebuli bevri produqti aris 
toqsikuri rac Tavisufali radikalebis zeJangebis qimiuri 
aqtivobiT aris gamowveuli, hidroJangebi ki swrafad aTvisebadia 
adamianisaTvis, gansakuTrebiT toqsikuria linolinis mJavis 
hidroJangebi, specifikuri suni ki gamowveulia dabalmolekuluri 
karbonuli kavSirebis warmoqmniT. am dros aseve aqtiuria 
mikroorganizmebis moqmedebac, Sedegad cximovani mJavebi iJangebian 
ß  ketonmJavamde, Seicaven ra amave dros didi raodenobiT cilebs 
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ar SeiZleba aseT garemoSi mikroorganizmebis gavrceleba 
gamoiricxos. (sur # 6) 
 
sur. 6 
nayofis xarisxis gauaresebis formis-daobeba gamomwvevia 
sxvadasxva nivTierebis mier (cila, naxSirwylebi) Seqmnil sakveb 
areze, xelsayreli garemo pirobebis gamo gavrcelebuli 
mikroorganizmebi. 
Oobis warmoqmna lipidebis JangviT da mikrobiologiuri 
procesebiT,  (romelic aris rogorc bioqimiuri fermentuli 
xasiaTis reaqciebis gamovlineba) aseve proteolituri baqteriebis 
moqmedebiT aris gamowveuli  am dros iklebs dabalmolekuluri 
da ujeri cximovani mJavebis Semcveloba, erTdroulad da izrdeba 
stearinis da palmitinis mJavebis raodenoba, romlebic agroveben 
zeJang naerTebs, garda amisa izrdeba karbonuli naerTebis 
raodenoba, trigliceridebis raodenoba ki klebulobs da izrdeba 
mono da digliceridebis  da Tavisufali cximovani mJavebis 
raodenoba, rac cximis struqturis rRvevas iwvevs  Llipidebis 
cvlilebebTan erTad mimdinareobs cilovani Semadgenlobis daSla, 
ris Sedegadac izrdeba cilebis dispersiuloba, nayofi Savdeba da 
ifareba obis feniT,  produqti uvargisi xdeba kvebiTi 
daniSnulebiT gamoyenebisaTvis. [88, 91] 
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4.3 თხილის  შენახვის პირობები 
 
nedleulis miReba da masze Senaxvis periodSi Tvalyuris 
devneba saWiroebs didi yuradRebas, aucilebelia yoveldRiuri 
dakvirvebis warmoeba (Senaxvis reJimis kontroli) xarisxis mkveTri 
gauaresebis niSnebi SemCnevisas, laboratoriuli analizis Catareba 
da gadamWreli zomebis miRebaa saWiro. 
racionalurad dagegmili sacavebis yvela tipi mowyobilia 
garkveuli principebis dacviT da akmayoflebs Semdeg moTxovnebs: 
1. Sesanaxi obieqti garantirebulad daculia garedan 
datenianebisagan. (Senaxvis dros Warbtenian garemoSi Txilis 
nayofi STanTqavs 0,7-10%-mde tens). 
2. ar  iqmneba xelsayreli pirobebi mavneblebis gavrcelebisaTvis. 
3. sacavis konstruqcias ar aqvs zedmeti kuTxeebi, mosaxvevebi da 
sxva iseTi adgilebi sadac SesaZlebeli iqneboda mtvris 
dagroveba. gaTvaliswinebuli unda iqnas rom ganiaveba 
dezinfeqcia iolad tardebodes da advilad SesaZlebeli iyos 
nedleulis periodulad daTvaliereba. 
4. sacavi moxerxebuli unda iyos nedleulis miRebis, 
gadaadgilebis da sxva saWiro operaciis Casatareblad. 
 sacavi sadac nimuSebi inaxeboda aris standartuli, 
Senaxvis reJimis uzrunvelsayofad gamoyenebuli aris  
saventilacio danadgarebi –monoblokebi ( ZANOTTI- RCV ), romelTa 
SerCeva xdeba sacavis moculobis da reJimis parametrebis 
gaTvaliswinebiT.  
    monoblokis teqnikuri parametrebi: axdens temperaturis regu-
lirebas +5 dan +200C-mde, tenianobis regulirebas 50 dan 85%-mde, 
erTi monoblokisaTvis kameris moculoba unda iyos 100 m3, 
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danadgars ar aqvs vibracia, Zabva 230 v, eleqtoenergiis danaxarji 








Sur #7 monobloki RCV             sur #8 nedleulis sacavi (fasadi) 
   
 Tu nedleuli inaxeba paketebSi (tomrebSi) aucilebelia 
gaTvaliswinebuli iqnas rom gamoyenebuli masala unda iyos 
sufTa, mSrali, gare sunis gareSe, ar Seicavdes 
janmrTelobisaTvis mavne minarevebs. Txilis gulis SemTxvevaSi 
sadac gamoiyeneben dabeWdil warweras, dabeWdili zedapiri unda 
iyos mimarTuli gareT da ar unda exebodes produqts (TS-3075) 
gatexili Txilis tomris bruto masa ar unda aRematebodes 80 kg-s.  
nayofis tomrebSi Senaxvis dros gasaTvaliswinebelia: 
1. ar unda inaxebodes usiamovno sunis mqone masalebTan, aseTi 
masalebis SemTxveviTobiT Tu aucileblobiTY gamowveuli 
Tanxlebis pirobebSi, sasurvelia maTi gauvnebelyofa, 
rogorc Txilis moyvanis, ise transportirebis, Senaxvis Tu 
gadamuSavebis periodebSi. 
2. tomrebi unda iqnas moTavsebuli xis sadgarze, rac aiolebs 
tomrebis gadaadgilebas sacavis sivrceSi da datvirTva 
gantvirTvis operaciebis meqanizaciis SesaZleblobas iZleva. 
aseve gaumjobesebulia ventilacia, vinaidan tomrebs ar aqvT 
uSualo Sexeba sacavis zedapirTan. (sur #7) 
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 sur # 9 xis sadgari   sur # 10 standartuli tomara   sur11. sacavi 
      Txilis Sesanax standartul tomaras Tan axlavs patara 
tomara, sadac Tavsdeba nimuSi (sur #10). tomrebs awyoben 
Stabelebad. simaRliT a.u. 3,5 m, 70 sm –is daSorebiT Stabelebs 
Soris da 1m kedlebidan da Weridan. E StabelSi dasaSvebia 
saSualod 15 tomara (50 kg) Senaxvis dros tomrebis wyobis sigane 
ar unda iyos eqvs rigze meti. rigebs Soris saWiroa manZili 
ventilaciisaTvis. (sur #11) aseve SesaZlebelia Txili masis 
saxiTac iqnas Senaxuli.  
 
  
4.4 თხილის შრობის  რეჟიმების გავლენა შენახვის პერიოდში 
დანაკარგებზე 
  
    Txilis xarisxis cvlileba Senaxvis periodSi misi 
biologiuri specifikurobiT,  Senaxvis win nayofis sawyisi 
mdgomareobiT da Senaxvis pirobebiT ganisazRvreba. xarisxis 
Tavdapirveli mdgomareobis SenarCuneba ucvlelad SeuZlebelia, 
magram nayofSi sasicocxlo procesebis mimdinareobis intensivoba, 
danakargebis ganmsazRvrel mTavar faqtors warmoadgens da 
Senaxvisas ZiriTadi amocanaa SeizRudos nayofSi mimdinare 
fizikuri, fiziologiuri, bioqimiuri, mikrobiologiuri procesebi.  
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 Senaxvamde da Senaxvis periodSi aucilebelia dakvirveba 
temperaturaze, tenianobaze, aRniSnuli parametrebi sacavis mTel 
moculobaSi erTnairi ar aris, kameris simaRlis sxvadasxva doneze 
gansxvavebulia (fizikis kanonis Tanaxmad ufro Tbili da teniani 
haeri miemarTeba zemoT, xolo civi da mSrali qvemoT). maSin 
rodesac zeda zonaSi temperatura iyo +100C, qveda zonaSi 
Sesabamisad iyo +70C. Kkameris yvelaze dabal temperaturul 
reJimSi muSaobis drosac ki temperatura zeda da qveda zonaSi iyo 
Sesabamisad +50C da   +30C, amitom saanalizo nimuSebis aReba 
xdeboda kameris sxvadasxva doneze moTavsebuli tomrebidan.   
inspeqciis da testirebis yoveli rezultati warmoadgens 
indikators, Seesabameba Tu ara partiis xarisxobrivi maCveneblebi 
standartis monacemebs. [35, 39, 56, 109] 
 nimuSebad arCeuli 2008 da 2009 wlis mosavlis Txilis Svidi 
jiSis: gulSiSvela, Svelisyura, xaWapura, anakliuri, dedoflis 
TiTi, cxeniskbila da nemsa.  Srobis da dakalibrebis Semdeg 
nimuSebi moTavsda 10 kg tomrebSi da  gadatanili iqna sacavSi, 
sadac  Senaxvis mTeli periodis ganmavlobaSi (erTi weli) 
SerCeuli iqna ori reJimi: 2008 wlis mosavlis nimuSebisaTvis 
haeris temperatura a.u. 200C da tenianoba a.u. 65-70%-isa.  2009 wlis 
mosavlis nimuSebisaTvis: haeris temperatura a.u. 100C da tenianoba 
a.u.  60-65%-isa. (vinaidan vant-hofis wesis mixedviT nayofSi 
mimdinare qimiuri procesebis intensivoba temperaturis 100C-iT 
gadidebisas izrdeba 2-3 jer.)   
 Senaxvis periodSi nayofis xarisxi mowmdeboda  
organoleptikurad, (ynosviT, gemos gasinjviT) gulis ganakveTiT, 
tenis mniSvnelobis gansazRvriT rogorc masaSi ise nayofis 
gulSi. sacdel nimuSebSi gulis tenianoba Semcirda saSualod 1,8-
3.6%-iT. icvleba gulis sxva maxasiaTeblebic, izrdeba gamwarebuli, 
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damWknari da sxva nayofebis % Semcveloba.  nayofis xarisxis 
SemowmebisaTvis nimuSis aReba moxda Semdegnairad: SemTxveviTobis 
principiT sacavis sxvadasxva doneze moTavsebuli tomris zeda Sua 
da qveda fenidan (partiis moculobis 5-10 %-i) aiRebuli iqna  200 
gr-mde sacdeli nimuSi. 
 ganisazRvra Senaxvis periodis danakargi rogorc masis 
ise xarisxis. rac Seexeba masis danakargs sxvadasxva meTodiT 
gamSrali Txilis Sedarebisas mniSvnelovani gansxvaveba ar iqna 
aRniSnuli da saerTo jamSi Seadgina 2008 wlis nimuSebisaTvis 0,82-
1,3% 2009 wlis nimuSebisaTvis 0,61—1,02%-mde. masis danakargi 
maqsimaluri iyo Senaxvis pirveli sami Tvis ganmavlobaSi (Sedegebi 
mocemulia cxr #30 da #31) rac Seexeba xarisxis danakargs 
gamoikveTa gansxvaveba Srobis reJimebTan damokidebulebiT erTi da 
igive jiSis da  kalibris, magram sxvadasxva teqnologiuri reJimis 
gamoyenebiT  gamSrali Txili gulis xarisxis Semowmebisas, 
danakargma 12 Tvis ganmavlobaSi Seadgina jiSebis mixedviT 2008 
wlis nimuSebisTvis fermentirebuli nayofis SemTxvevaSi 2-4%-mde,  
arafermentirebulis SemTxvevaSi 3-6%-mde. (nimuSebi aRebuli iqna 
yoveli arCeuli tomris zeda, Sua da qveda fenidan 100 c 
raodenobiT) 2009 wlis nimuSebisTvis fermentirebuli nayofis 
SemTxvevaSi 2-3%-mde,  arafermentirebulis SemTxvevaSi 2-5%-mde 









Txilis bunebrivi (masis) danakargi Senaxvis periodSi                                                                                                             
 


















































































1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 
1 gulSiSvela 10 0.28 0.18 0.12 0.08 0.07 0.05 0.03 0.01 * * * * 0.82 
2 anakliuri 10 0.39 0.3 0.22 0.19 0.08 0.06 0.04 0.02 * * * * 1.3 
3 Svelisyura 10 0.37 0.24 0.23 0.15 0.12 0.09 0.05 0.02 * * * * 1.27 
4 xaWapura 10 0.32 0.22 0.19 0.12 0.1 0.08 0.05 0.02 * * * * 1.1 
5 dedoflis TiTi 10 0.28 0.17 0.15 0.1 0.08 0.07 0.03 0.01 * * * * 0.89 
6 cxeniskbila 10 0.3 0.21 0.11 0.08 0.06 0.05 0.02 0.01 * * * * 0.84 
7 nemsa 10 0.33 0.24 0.16 0.09 0.07 0.06 0.03 0.01 * * * * 0.99 




Txilis bunebrivi (masis) danakargi Senaxvis periodSi                                                                                                                             
 
















































































1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 
1 gulSiSvela 10 0.20 0.16 0.11 0.07 0.03 0.02 0.02 0.01 * * * * 0.61 
2 anakliuri 10 0.32 0.25 0.18 0.14 0.07 0.03 0.02 0.02 * * * * 1.02 
3 Svelisyura 10 0.30 0.22 0.16 0.12 0.06 0.04 0.03 0.02 * * * * 0,95 
4 xaWapura 10 0.28 0.20 0.15 0.10 0.07 0.03 0.02 0.02 * * * * 0,87 
5 dedoflis TiTi 10 0.21 0.14 0.09 0.05 0.03 0,02 0.01 0.01 * * * * 0.56 
6 cxeniskbila 10 0.26 0.18 0.10 0.06 0.04 0.03 0.02 0.01 * * * * 0.70 
7 nemsa 10 0.29 0.20 0.18 0.10 0.07 0.05 0.02 0.01 * * * * 0.92 
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Txilis xarisxis danakargi Senaxvis periodSi 




Txilis xarisxis danakargi Senaxvis periodSi 




































Ddefeqturi nayofis raodenoba 









6 Tve 12 
Tve 
1 2 3 4 5 6 7 8 9 10 
1 gulSiSvela 100 9X10 - - 2 - 2 3 
2 anakliuri  100 11X12 - 2 4 2 4 6 
3 Svelisyura  100 11X12 - - 2 - 3 4 
4 xaWapura 100 13X15 - 2 3 3 5 5 
5 nemsa 100 9X10 - 1 2 2 3 3 
6 cxeniskbila 100 13X15 1 1 3 2 2 4 
7 dedoflis 
TiTi 





































Ddefeqturi nayofis raodenoba 
(xarisxis gauaresebis niSnebiT) % 
fermentirebuli arafermentirebuli 
Senaxvis xangrZlivoba 
3 Tve 6 Tve 12 
Tve 
3 Tve 6 Tve 12 
Tve 
1 2 3 4 5 6 7 8 9 10 
1 gulSiSvela 100 9X10 - 1 1 - 3 3 
2 anakliuri  100 11X12 1 2 3 3 4 5 
3 Svelisyura  100 11X12 - 1 1 - 3 3 
4 xaWapura 100 13X15 - - 2 2 4 4 
5 nemsa 100 9X10 - 1 2 1 3 3 
6 cxeniskbila 100 13X15 1 1 2 2 2 3 
7 dedoflis 
TiTi 
100 13X15 - 1 2 1 2 3 
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sur # 12 giliotina. 
 
monacemebis safuZvelze SesaZlebelia davaskvnaT rom xarisxis 
danakargze Senaxvis periodSi mniSvnelovan gavlenas axdens 
Txilis Srobis reJimi. SerCeuli jiSebis SemTxvevaSi ukeTesi 
Sedegi aCvena fermentaciis meTodis gamoyenebiT gamSrali 
nimuSebis analizma. jiSebis mixedviT orive wlis monacemebiT 
ukeTesi Sedegi aqvs gulSiSvelas da dedoflis TiTs, SedarebiT 
uaresi Sedegi dafiqsirda jiS anakliuris da Svelisyuras 
SemTxvevaSi. rogorc masis ise xarisxis danakargi Senaxvis orive 
reJimis SemTxvevaSi aris normis farglebSi  da Seesabameba 
umaRlesi eqstra klasis Txilis partiisaTvis dasaSveb 
danakargebs. Senaxvis temperaturis 100C-iT dawevam marTalia 
Seamcira danakargebi magram cvlileba iyo umniSvnelo, amitom 
gautexavi Txilis erTi wlis ganmavlobaSi Senaxvisas  reJimi: 
temperatura a.u. 200C da tenianoba 65-70%-i SerCeuli jiSebisaTvis 
SeiZleba CaiTvalos optimalurad. 
 
 
4.5 თხილის ქიმიური შემადგენლობის ცვლილება შენახვის პერიოდის 
განმავლობაში. 
  
Txilis qimiuri Semadgenlobis cvlileba damokidebulia 
Senaxvis periodSi nayofSi mimdinare procesebze, am procesebidan  
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sunTqva rogorc ZiriTadi procesi nivTierebaTa cvlisa, nayofis 
anabiozur mdgomareobaSi Senaxvisas garkveulwilad minimumamde 
aris dayvanili magram srulad ar aris SezRuduli, sunTqva 
mimdinareobs mTeli rigi organuli naerTebis da pirvel rigSi 
naxSirwylebis xarjze, rac bunebrivia misi raodenobis Semcirebas 
iwvevs. Ggamomdinare iqedan rom Senaxvis pirveli 3 Tvis 
ganmavlobaSi sunTqvis intensivoba SedarebiT maRalia, Sesabamisad 
danakargic meti dafiqsirda. Seicvala cximis cximmJavuri 
Semadgenloba, gaizarda najeri cximovani mJavebis raodenoba. 
Txilis qimiuri Semadgenlobis cvlileba Senaxvisas ganisazRvra 
imereTidan aRebul jiS. gulSiSvelas  magaliTze Sedegebi 
mocemulia cxr #32, 33. 
jiS gulSiSvelaSi najer da ujer cximovan mJavebs Soris 
Senaxvis dasawyisSi Tanafardoba ase gadanawilda 4,9 % najeri 95,1 
ujeri, ujeri cximovani mJava ormagi kavSiris adgilze advilad 
ierTebs sxva nivTierebas mag. wyalbads – katalizatorebis 
moqmedebiT, wyalbadis mierTebis am reaqcias romelic 
hidrogenezis saxeliT aris cnobili didi praqtikuli mniSvneloba 
aqvs myari mcenareuli myari cximebis (margarini) warmoebaSi, magram 
Senaxvis periodSi nayofSi mimdinare am tipis reaqciis Sedegia 
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qimiuri Semadgenlobis cvlileba Senaxvis periodSi 
jiSi: gulSiSvela 2009 wlis mosavali 

















najeri cximovani mJavebis raodenobis zrda ujeris xarjze 
aris nayofis kvebiTi Rirebulebis garkveulwilad gauareseba, 
Tumca es cvlileba SesamCnevad ar asaxula gemur Tvisebebze. 
Txilis SemadgenlobaSi Semavali cximovani mJavebidan 
warmodgenilia oTxi 18 naxSirbadiani cximovani mJava erTi najeri 
kerZos stearinis (18:0) sami ki ujeri oleinis (erTi ormagi 
kavSiriT 18:1;9) linolis (ori ormagi kavSiriT 18:2; 9,12) da 
linolinis (sami ormagi kavSiriT 18:3; 9,12,15),  Senaxvidan pirveli 
sami Tvis ganmavlobaSi najeri cximovani mJavebis raodenoba 


















1 2 3 5 6 7 




11,43 9.61 6,8 
2 cximi 63,42 62,9 61,1 
3 cila 14,28 14,28 14,28 
4 inv.Saqrebi 0,74 0,37 0,12 
5 saqaroza 5,54 4,40 2,16 
6 sul Saqari 6,27 4,77 2,28 
7 Uujredisi 4,89 4,89 4,89 
8 saxamebeli 1.20 0.64 - 
9 aflatoqsini 
B1 
<0,02 <0,02 <0,02 
10 aflatoqsini 
B2 
<0,02 <0,02 <0,02 
11 aflatoqsini 
G1 
<0,02 <0,02 <0,02 
12 aflatoqsini 
G2 
<0,02 <0,02 <0,02 
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Seadgina 9,1 %, (cxr #33) Sesabamisad Semcirda ujeri cximovani 
mJavebis raodenoba, ZiriTadad stearinis mJavis raodenoba oleinis 
mJavis xarjze, (zogadad rac ufro axloa ormagi kavSiri mJavaSi 
karboqsilis jgufTan miT ufro advilad aRdgeba igi) SeiniSna 
mJavuri ricxvis zrdac 0,22% dan  wlis bolos 0,57%-mde, rac 
normis farglebSia, (standartis Tanaxmad Txilis mJavuri ricxvi 
unda iyos a.u. 1%-sa).  rogorc zemoT iyo aRniSnuli aRmosavleT 
saqarTveloSi Txili meti raodenobiT agrovebs najer cximovan 
mJavebs, amitom am zonaSi aRebuli mosavlis xarisxobrivi 
maCveneblebis gauareseba Senaxvis periodSi iqneba ufro SesamCnevi, 
vinaidan am zonaSi aRebul nimuSebSi cximmJavuri Semadgenlobis 
Tanafardobas uaresi maCvenebeli aqvs. 
Senaxvis mTeli periodis ganmavlobaSi  TxilSi aflatoqsinis 
arseboba ar iqna aRmoCenili. 
           
Txilis cximmJavuri Sedgenilobis cvlileba 
Senaxvis periodSi 
 
jiSi: gulSiSvela 2009 wlis mosavali 







miRebuli Sedegi (%) 




1 2 3 4 5 
1 Ppalmitinis MmJava 
16:0 
3.7 3.7 3.7 
2 stearinis mJava 18:0 1.2 4.5 10.3 
 sul najeri 4.9 8,2 14,0 
3 oleinis mJava 18:1 79.2 77.1 72.8 
4 linolis mJava 18:2 12.4 11.9 11.0 
5 linolinis mJava 
18:3 
3.5 2,9 2,2 
 sul ujeri 95.1 91,8 86,0 
 
Senaxvis periodis ganmavlobaSi srulad iqna SenarCunebuli 
vitaminebis da mikroelementebis Semcvelobis is  unikaluri 
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balansi, riTac aseve ganpirobebulia Txilis maRali kvebiTi 
Rirebuleba. 
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თავი V 
5.1 თხილის ნაყოფის მავნებლები და დაავადებები 
  
saqarTvelos raionebSi sxadasxva dros Catarebulma 
gamokvlevebma Txilis 20-mde  sxvadasxva saxis daavadeba da maTi 
gamomwvevi mikroorganizmebi gamoavlina. yvelaze metad 
gavrcelebuli daavadeba romelic Txilis nayofs emuqreba aris: 
Txilis yavisferi sidample, Txilis nacrisferi sidample,  
mikotoqsinebidan aflatoqsini, mavneblebidan – Txilis 
cxvirgrZela,  tkipa, marmara RraWa da mRrRnelebi. mavneblis  da 
mikroorganizmebis gavrcelebas xels uwyobs  meqanikurad 
dazianebuli nayofi, Tumca maT TviTonac aqvT naWuWis gaRrRnis 
da gulis dazianebis unari. 
 YYyavisferi sidamplis gamomwvevia soko (Gloesporium coryli Desm 
sacc) Txilis nayofi SeiZleba daavaddes misi ganviTarebis yvela 
periodSi, adreul periodSi nayofi Sreba, iWmuWneba, Rebulobs muq 
fers, guls ar iviTarebs, Semdgom periodSi nayofze warmoiqmneba 
muqi yavisferi, TiTqmis moSavo arSiiT SemosazRvruli laqebi, 
isini Tavidan patara zomisani arian, Semdeg TandaTanobiT 
izrdebian, daavadebuli nayofis guls aqvs mware gemo da 
arasasiamovno suni. 
 Yyavisferi sidampliT gamomwvevi sokos ganviTarebisaTvis sxva 
xelSemwyob pirobebTan erTad gadamwyveti mniSvneloba aqvs 
nayofis meqanikur dazianebas, rac tenTan erTad xels uwyobs 
yavisferi sidamplis gamomwvevi sokos ganviTarebas. 
 Nnacrisferi sidamplis gamomwvevi soko (Botry tis cinerea) 
cnobilia rogorc ~polifagi~ igi aavadebs mravali mcenaris maT 
Soris Txilis rogorc vegetatiur nawilebs, aseve nayofs. 
daavadeba gadadis jer kidev gauxeSebel naWuWze, masze Cndeba 
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sveli teniani laqa romelic TandaTan yavisferdeba da ikavebs 
naWuWis did nawils. maRali tenianobis pirobebSi ki mTeli nayofi 
ifareba sokoTi. Ddaavadebuli, Semousvleli nayofi guls ar 
iviTarebs  Wkneba da cviva, Semosuli (mwife) nayofi  daavadebisas 
Zlier ziandeba, guli mwardeba da lpeba.  
Txilis nacrisferi sidamplis gamomwvevi soko azianebs 
TiTqmis yvela jiSs gansakuTrebiT gulSiSvelas, xaWapuras, nemsas, 
rodesac tenianoba maRalia aRniSnuli soko masobrivad vrceldeba 
ris Sedegad avaddeba nayofebis 20-22 %.  
 aRniSnuli daavadebebi Tavs agreTve iCens Senaxvis reJimis 
darRvevis pirobebSi. (sur 12) 
 
sur #12  
  Aaflatoqsini (mikotoqsini) – kvebis produtebSi obis 
sokoebis metabolizmis Sedegad  grovdeba (Warbi tenianobis, 
damzadebis da Senaxvis pirobebis daucvelobisas).  
Tavdapirvelad obi zedapirze viTardeba magram 
SesaZlebelia Sigac SeaRwios cnobili 240-mde 
obis sokodan 60-70 % toqsikuria da maTi 
cxovelmoqmedebis Sedegia mikotoqsinebi. 
dReisaTvis 100-mde mikotoqsinia cnobili, maT Soris aRmoCenilia 
TxilSi aflatoqsinis B1, B2, G1, G2, formebi, magram yvelaze 
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cnobili da saxifaTo aflatoqsini B1 -ia. is aRmoCenili rogorc 
cxovelur ise mcenareul sakveb produqtebSi. gasaTvaliswinebelia 
isic, rom aflatoqsini B1–i gansakuTebuli mdgradobiT gamoirCeva 
maRali temperaturis mimarT da 2000C –ze produqtis damuSavebis 
drosac ki, misi aqtivobis Semcireba ar iqna SeniSnuli. e.i aranair 
teqnologiur operacias xarisxis gamosworeba ar SeuZlia da 
partia, sadac zemoTaRniSnuli nivTierebis dasaSveb normaze meti 
iqneba aRmoCenili, rogorc wesi eqvemdebareba ganadgurebas. 
dasaSvebi norma sxvadasxva qveyanaSi sxvadasxvaa. aSS-Si  Seadgens 
0.02 mg/kg, germaniaSi (evrokavSiris qveynebSi) 0.01 mg/kg. 
Txilis mavneblebs Soris Txilis cxvirgrZela yvelaze metad 
gavrcelebuli da saSiSi mavnebelia. gansakuTebiT sazianoa igi 
dasavleT saqarTvelos (subtropikuli) raionebisaTvis,  radgan 
niadagur-klimaturi pirobebi xelsayrelia aRniSnuli mavneblis 
zrda-ganviTarebisaTvis. 
 xoWos aqtivoba iwyeba aprilis meore naxevridan,  xorTumiT 
RrRnis Txilis nayofs romlis naWuWiT jer kidev rbilia, aRwevs 
Sig da debs TiTo kvercxs zogjer orsac, erTi xoWo saSualod 
debs 60 cal kvercxs, gamoCekili matli ikvebeba Txilis nayofiT, 
ivlisis meore naxevridan matli nayofSi amTavrebs ganviTarebas 
gamodis mis mier gakeTebuli xvrelidan da gadainacvlbs sxva 
nayofze. sur #13 
mikroorganizmebis saTavsoSi moxvedra xdeba nayofTan erTad, 
magram mSral nayofze mikroorganizmebi vrceldeba naklebad, 
Warbtenian pirobebSi ki intensiurad. maTi ganviTarebis 
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sur #13  
   
nayofze mikrobebis arseboba ormagad azianebs mas, jer erTi 
Slis TviT nayofis garsis Semadgenel nivTierebebs da meorec 
azianebs nayofis guls. (umTavresad vrceldeba Mucor da Aspodilus) . 
mikroorganizmebis ganviTarebas TviT nayofi ewinaaRmdegeba 
meqanikuri da bioqimiuri saSualebiT, meqanikur damcvels 
warmoadgens kakanayofiani kulturebis mtkice garsi, biologiur 
damcvels ki mcenareuli ujredebis mier gamomuSavebuli 
baqterociduli nivTierebani, bunebrivia rom meqanikuri damcveli 
saSualebis darRveva (dazianeba, damtvreva) iwvevs nayofis mier 
winaaRmdegobis gawevis unaris Semcirebas, naWuWiT daufarav 
nayofze advilad ikidebs fexs da swrafad vrceldeba 
mikroorganizmebi, xolo nayofi romelic aris dazianebuli 
baqteriebis ganviTarebas ver ewinaaRmdegeba, radgan 
garkveulwilad kargavs meqanikuri da bioqimiuri dacvis unars. [2, 
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დასკვნები და რეკომენდაციები 
 
 Catarebuli kvlevebis da eqsperimentis Sedegad miRebuli 
masalis analizis safuZvelze SesaZlebelia gakeTdes Semdegi 
daskvnebi:  
•  Txilis Anayofis ama Tu im mdgomareobis ganmsazRvrel 
ZiriTad faqtors warmoadgens masSi tenis da sakvebi 
nivTierebebis Semcveloba, romlis raodenobazea ZiriTadad 
damokidebuli procesebis mimdinareobis intensivoba.  
• Txilis mosavlis aRebis vada unda SeirCes individualurad, 
sakrefi simwifis periodSi Txilis gulSi tenis optimaluri 
niSnuli jiSebisTvis gulSiSvela, Svelisyura, xaWapura, 
dedoflis TiTi, anakliuri, nemsa aRmosavleT saqarTvelos 
agroekologiur zonaSi aris saSualod 19-20%, dasavleT 
saqarTvelos agroekologiuri zonebisTvis dafiqsirda 
niSnulis 1-2 % -iT mateba.  
• Ppirveladi gadamuSavebis (Sroba) procesi yvela jiSisaTvis 
unda ganxorcieldes erTmaneTisagan gancalkavebulad. 
garkveul periodis ganmavlobaSi SenaxvisaTvis gamiznuli 
nayofi Sreba tenis im sididemde, raTa ar moxdes nayofis 
Senaxvis mTeli periodis manZilze misi xarisxis mkveTri 
gauareseba. tenis es mniSvneloba Seadgenda  11,2-12%.  
• bunebriv pirobebSi (mzeze) Srobisas saburvelidan 
ganTavisuflebuli Txili rekomendebulia gaiSalos 5-7 sm 
sisqis fenad, Sroba xorcieldeba Tanabrad   SedarebiT 
dabal  a.u. 400C temperaturaze da nakleb Sromatevadia, Tumca 
moiTxovs SedarebiT did saSrob farTobs 1m2 Tavdeba 
saSualod  27-30 kg Txili. 
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• Srobis fermentaciis meTodis gamoyenebisas rekomendebulia 
Txili saburvelTan erTad moTavsdes 15-20 sm sisqis fenad 
gadaxurul saTavsoSi  (farduli) 3 dRis ganmavlobaSi 
fermentaciis dros masaSi ganviTarebuli temperatura unda 
iyos a.u. 450C, fermentaciis dasasruls Txili unda 
ganTavisufldes saburvelidan da Sroba gagrZeldes mzeze 
zemoTaRniSnuli meTodiT. 
• Srobis danakargi (2008 da 2009 wlis mosavlis analizis 
safuZvelze) aris 19-26 %-is farglebSi, Tumca unda aRiniSnos 
rom 2009 wels, maqsimaluri 26% Srobis danakargi dafiqsirda 
sakrefi simwifis periodSi dasavleT saqarTveloSi mosuli 
uxvi naleqebis fonze. saSualod Srobis danakargi fiqsirdeba 
19-22 %-is farglebSi  gamosavlianoba yvela zemoTaRniSnuli 
jiSis aris 50 % da  meti. 
• saSualod fermentaciis meTodis gamoyeneba Srobis 
process axangrZlivebs 1-2 dRiT, rac gamowveulia imiT rom 
marTalia fermentaciis meTodis gamoyenebiT Srobisas masaSi 
ganviTarebuli temperatura  metia, magram vinaidan nayofi 
saburvelisgan ar aris ganTavisuflebuli, Sesabamisad masaSi 
tenis niSnulic meti fiqsirdeba. Mmagram am meTodiT gamSrali 
Txilis naWuWis xarisxi (feri, zedapiris xasiaTi) da gulis 
gemuri maxasiaTebelebi ukeTesia.  
• aRmosavleT da dasavleT saqarTvelodan aRebuli erTi 
da imave jiSis kalibraciis da meqanikur analizis, aseve 
mosavlis xarisxobrivi maCveneblebis  Sedegebis Sedarebisas 
mniSvnelovani gansxvaveba ar iqna dafiqsirebuli. 
• NTxilis Senaxvis organizebisas aranormirebuli 
danakargebis Tavidan asacileblad gulSi tenis raodenoba 
unda iyos axlos optimalur mniSvnelobasTan (a.u. 12%),  
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naklebi dazianebuli nayofis procentuli Semcveloba, rac 
aamaRlebs nayofis meqanikuri da bioqimiuri dacvis unars. 
• Senaxvis pirveli reJimis: temperatura a.u. 200C da 
tenianoba a.u. 65-70%-isa SemTxvevaSi masis cvlilebis 
analizisas, danakargi maqsimaluri iyo Senaxvis pirveli sami 
Tvis ganmavlobaSi da sxvadasxva meTodiT gamSrali Txilis 
danakargis raodenobis Sedarebisas, mniSvnelovani gansxvaveba 
ar iqna aRniSnuli. saerTo jamSi Seadgina 2008 wlis 
nimuSebisaTvis 0,82-1,3% 2009 wlis nimuSebisaTvis 0,61—1,02%-
mde. (minimaluri maCvenebeli aqvs gulSiSvelas maqsimaluri 
anakliurs) 
• xarisxis danakargis maCveneblis Sedarebisas gamoikveTa 
mniSvnelovani gansxvaveba, Srobis reJimebTan damokidebu-
lebiT, erTi da igive jiSis da  kalibris, magram sxvadasxva 
teqnologiuri reJimis gamoyenebiT  gamSrali Txili gulis 
xarisxis Semowmebisas, danakargma 12 Tvis ganmavlobaSi 
Seadgina jiSebis mixedviT 2008 wlis nimuSebisTvis 
fermentirebuli nayofis SemTxvevaSi 2-4%-mde,  arafermen-
tirebulis SemTxvevaSi 3-6%-mde. 2009 wlis nimuSebisaTvis 
Sesabamisad dafiqsirda 2-3% da 2-5%. 
• Senaxvis Mmeore reJimis dros romelic iTvaliswinebda 
Senaxvis temperaturis 100C-iT da tenianobis 5-10%-iT dawevas, 
marTalia Seamcira danakargebi, magram cvlileba iyo 
umniSvnelo amitom gautexavi Txilis erTi wlis ganmavlobaSi 
Senaxvisas  reJimi: temperatura a.u. 200C da tenianoba 65-70%-i 
SerCeuli jiSebisaTvis SeiZleba CaiTvalos optimalurad. 
rogorc masis ise xarisxis danakargi Senaxvis orive reJimis 
SemTxvevaSi aris normis farglebSi  da Seesabameba umaRlesi 
eqstra klasis Txilis partiisaTvis dasaSveb danakargebs. 
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• Txilis Senaxvis periodis ganmavlobaSi gulSi tenis 
Semcveloba Semcirda 1,8-3,6 %-iT, (rac nayofSi mimdinare 
fizikuri da fiziologiuri procesebiT aris gamowveuli). 
rac CaiTvala bunebrivad (normad) M 
• sxvadasxva agroekologiur zonaSi aRebuli erTi da 
igive jiSis nimuSebis  qimiuri Semadgenlobis analizis 
safuZvelze SeiZleba iTqvas, rom saerTo analizis Sedegebi 
TiTqmis identuria. gansxvavebaa nivTierebebis TvisobriobaSi, 
aRm. da das. saqarTvelodan aRebul nimuSebSi cximis 
cximmJavuri Sedgeniloba gansxvavebulia. (aRm.saqarTvelos 
agroekologiur zonaSi nayofi meti raodenobiT agrovebs 
najer cximovan mJavebs)  
• Txilis nayofis xarisxis gauareseba gamowveulia masSi 
dabalmolekuluri naerTebis, aldehidebis da ketonebis, 
agreTve Tavisufali cximovani mJavebis raodenobis gazrdiT 
da mikrobiologiuri procesebiT. rac iwvevs nayofis gemuri 
da sasaqonlo Tvisebebis mkveTr gauaresebas, anu ZiriTadad 
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